CHAPTER 2

Shape Objects

This chapter describes shape objects and the functions you can use to manipulate them.
Read this chapter if you create or use any kind of QuickDraw GX shapes.

Before reading this chapter, you should be familiar with the information in the chapter
“Introduction to QuickDraw GX” in this book. For more information on graphic shapes,
see Inside Macintosh: QuickDraw GX Graphics. For more information on typographic
shapes see Inside Macintosh: QuickDraw GX Typography. Additional information relevant
to the storage of shape objects is in the stream format chapter of Inside Macintosh:
QuickDraw GX Environment and Utilities.

This chapter introduces the concept of a QuickDraw GX shape, and describes shape
objects and their properties. It then shows how to use general QuickDraw GX
shape-manipulation functions to

» create and manipulate shape objects
» manipulate shape object properties
» directly manipulate shape geometry
» draw and hit-test shapes

This chapter also lists and cross-references all shape-related QuickDraw GX functions
that are described elsewhere in this book and in other parts of Inside Macintosh.

About QuickDraw GX Shapes

Shapes are fundamental to the QuickDraw GX object architecture. To draw or print in
QuickDraw GX requires creating and manipulating QuickDraw GX shapes. A shape is a
drawable graphic or typographic entity that you create with QuickDraw GX objects.

Shapes come in two general categories: graphic and typographic. Graphic shapes are
further subdivided into geometric shapes (points, lines, rectangles, polygons, and so on),
bitmap shapes, and picture shapes. Typographic shapes are subdivided into text shapes,
glyph shapes, and layout shapes. Table 2-1 on page 2-9 describes all the types of shapes
recognized by QuickDraw GX.

This chapter discusses only shapes in general. The QuickDraw GX object architecture
allows you to perform many operations on a shape without regard for what type of
shape it is; those are the operations described here.

In the QuickDraw GX architecture, every shape includes four objects:

= Shape object. A shape object describes the geometric structure or text content of a
shape and contains references to the other objects that make up the shape.

= Style object. A style object defines much of the appearance of a shape, such as the size
of the pen with which it is drawn or the size of its text. See the chapter “Style Objects”
in this book for more information.

About QuickDraw GX Shapes 2-5

$199[q0 adeys -



CHAPTER 2

Shape Objects

s Ink object. An ink object defines the color and transfer mode to use when drawing a
shape. See the chapter “Ink Objects” in this book for more information.

s Transform object. A transform object defines how the appearance of a shape is altered
(such as by clipping, scaling, or rotation) when it is drawn, and how the shape
responds to mouse clicks. A transform object also contains references to the view port
objects that describe where the shape is drawn. See the chapter “Transform Objects”
in this book for more information.

Figure 2-1 shows the four objects used to represent a QuickDraw GX shape.

Figure 2-1 Basic components of a QuickDraw GX shape
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The interface to each of these object types is entirely procedural—you cannot in most
cases access any information in the objects directly. You must manipulate the items of
information in an object, called the properties of the object, using QuickDraw GX
functions.

The rest of this chapter describes the data types and functions you can use to create and
manipulate shape objects and their properties.

Terminology Note

A QuickDraw GX shape is considered to be the combination of four
objects just described. A shape object is one of the objects that make up
the shape; it defines, among other characteristics, the shape’s geometry,
which is the description of the specific dimensions and location of the
kind of shape (line, curve, rectangle, and so on) that is to be drawn. O
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About Shape Objects

This section describes the contents of the shape object and summarizes some of the main
tasks you can perform with shapes.

QuickDraw GX identifies an individual shape object through a shape reference. To
obtain information about a shape object, you must send its reference as a parameter to a
QuickDraw GX function (except that you can determine if two references identify the
same shape object simply by comparing them for equality, and you can examine a
reference to see if itis ni | ).

Shapes are device-independent. Their location, resolution, color, and other properties are
not constrained by the characteristics of the display device to which they are drawn.

Shape Properties

The properties of a shape object for the most part define the basic geometric
characteristics of the shape. Shape objects have nine accessible properties, as shown in
Figure 2-2. Note that, because a shape is an object and not a data structure, the order of
the properties as shown in Figure 2-2 is completely arbitrary. Properties in italics are
references to other objects.

Figure 2-2 The shape object and its properties
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The first six properties are specific to shape objects alone. They determine a shape’s
geometric type, geometric structure, fill, and references to other objects:

= Type. A value that specifies what type of geometry the shape object has. The different
shape types include point, line, rectangle, text, glyphs, and so on. The section “Shape
Type” beginning on page 2-9 describes the different shape types, and “Getting and
Setting a Shape Object’s Type, Fill, and Attributes” beginning on page 2-28 discusses
how to manipulate this property.

s Geometry. A set of values that describes the specific graphic structure of the shape.
For example, the geometry of a point shape specifies the two coordinates of the point.
The geometry of a text shape specifies the sequence of characters or glyphs that it
contains. Inside Macintosh: QuickDraw GX Graphics discusses the geometries of graphic
shapes and Inside Macintosh: QuickDraw GX Typography discusses the geometries of
typographic shapes. See also Figure 2-3 on page 2-12 of this chapter for a summary of
shape geometries. The geometry property differs from other properties in one
important respect: you can edit it directly. See “Directly Manipulating a Shape’s
Geometry” beginning on page 2-34 for more details.

= Fill. A value that determines how a shape is filled or framed when drawn.
QuickDraw GX provides a number of different ways of filling a shape. For example, a
rectangle shape might have a solid fill, which indicates that the shape represents a
solid rectangle—that is, the entire area enclosed by the sides of the rectangle is
included in the shape. Alternatively, a rectangle shape might have a framed fill, which
indicates that the shape represents a hollow rectangle—only the lines connecting the
rectangle’s corners are included in this shape. The section “Shape Fill” beginning on
page 2-13 discusses types of shape fills, and the section “Getting and Setting a Shape
Object’s Type, Fill, and Attributes” beginning on page 2-28 discusses how to
manipulate the shape fill property of a shape object.

» Style, ink, and transform object references. References to the style object, ink object,
and transform object that are needed to complete the specification of the shape. The
section “Getting and Setting a Shape Object’s Style, Ink, and Transform” beginning on
page 2-30 discusses how to manipulate these references.

The remaining three shape properties are common to many QuickDraw GX objects
(including styles, inks, and others):

» Attributes. A group of flags that control certain aspects of the behavior of the object.
For a shape object, these flags allow you to specify where QuickDraw GX stores the
shape object and how editing operations affect the shape object. For example, the
gxMenor y Shape attribute specifies that QuickDraw GX should avoid writing the
shape object out to storage, and the gxMapTr ansf or nShape attribute indicates that
certain editing operations, such as the GXMbveShape function, are to affect the data in
the shape’s transform object rather than the data in the shape itself. The section
“Shape Attributes” beginning on page 2-16 describes the shape attribute flags, and the
section “Getting and Setting a Shape Object’s Type, Fill, and Attributes” beginning on
page 2-28 discusses how to manipulate the attributes property of a shape object.
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s Owner count. A number that indicates how many references to the object exist. The
chapter “Introduction to QuickDraw GX” in this book includes general information
about owner counts, and “Manipulating a Shape Object’s Owner Count” beginning
on page 2-31 describes when and how to examine and alter a shape object’s owner

count.

» Tag list. Alist of references to custom information about the object, stored in private
data structures called tag objects. The chapter “Tag Objects” in this book describes tag
objects in general and how you can use them to add custom information to objects.
The section “Getting and Setting a Shape Object’s Tag References” beginning on
page 2-32 discusses how to manipulate the tag objects associated with a shape object.

Shape Type

A shape object’s type property specifies what sort of geometry the shape has. Table 2-1
lists the defined constants for each shape type and describes what each one means. (Note
that the empty and full shape types are unusual, in that they have no specific geometry;
they are used for specialized operations other than drawing.) The constants are defined
in the gxShapeTypes enumeration.

Table 2-1 Shape types

Constant
gxEnpt yType

gxPoi nt Type

gxLi neType

gxCurveType

About Shape Objects

Value
1

Explanation

An empty shape. It has no geometry, no contents,
and no bounds. The intersection of two shapes that
do not touch is the empty shape. You can use empty
shapes as a starting point for collecting graphic
elements. This shape type is described in the
geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

A point shape. Its geometry contains two fixed-point
coordinate values representing the location of the
point. This shape type is described in the geometric
shapes chapter of Inside Macintosh: QuickDraw GX
Graphics.

A line shape. Its geometry contains two point
geometries—the starting point and the ending point.
This shape type is described in the geometric shapes
chapter of Inside Macintosh: QuickDraw GX Graphics.

A curve shape. Its geometry contains three point
geometries—a starting point, an ending point, and

a control point—which together describe a quadratic
Bézier curve. This shape type is described in the
geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

continued
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Table 2-1 Shape types (continued)

Constant

gxRect angl eType

gxPol ygonType

gxPat hType

gxBi t mapType

gxText Type

gxd yphType

gxLayout Type

2-10 About Shape Objects

Value

5

10

11

Explanation

A rectangle shape. Its geometry contains four
fixed-point values—representing the coordinates
of the left, top, right, and bottom corners of the
rectangle. This shape type is described in the
geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

A polygon shape. Its geometry includes any number
of separate multiple-point polygon contours, each
contour consisting of straight line segments
connecting its points. This shape type is described
in the geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

A path shape. Its geometry includes any number of
separate multiple-point path contours, each contour
consisting of straight or curved line segments
connecting its points. This shape type is described
in the geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

A bitmap shape. Its geometry contains information
about the bitmap’s size, shape, and color, as well as
the pixel image itself. This shape type is described in
the bitmap shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

A text shape. Its geometry contains a string of
characters to be drawn with uniform stylistic
properties such as font family, font size, and style.
This shape type is described in the text shapes
chapter of Inside Macintosh: QuickDraw GX

Typography.

A glyph shape. Its geometry contains a string of
glyphs, each of which may have its own typestyle
when drawn. This shape type is described in the
glyph shapes chapter of Inside Macintosh:
QuickDraw GX Typography.

Alayout shape. Its geometry contains a string of
characters plus sophisticated formatting information
that affects how the text is displayed. This shape
type is described in the layout shapes chapter of
Inside Macintosh: QuickDraw GX Typography.
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Table 2-1 Shape types (continued)

Constant Value Explanation

gxFul | Type 12 A full shape. It encompasses all of the
QuickDraw GX coordinate space. Inverting an
empty shape produces a full shape. The full shape
contains every other shape and no other shape
contains the full shape. You can use full shapes to
specify the largest possible clip area for maximum
visibility when drawing. This shape type is described
in the geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

gxPi ct ureType 13 A picture shape. It is a collection of other shapes,
including possibly other picture shapes. This shape
type is described in the picture shapes chapter of
Inside Macintosh: QuickDraw GX Graphics.

Shape Geometry

Most shape geometries are defined in terms of points in a coordinate space.

QuickDraw GX coordinates are pairs of fixed-point numbers (of type Fi xed), as defined
in the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.
QuickDraw GX coordinate spaces are described in the chapter “View-Related Objects” in
this book.

Figure 2-3 summarizes the contents of the geometry property for each type of
QuickDraw GX shape (except empty and full types, which have no geometry). In the
figure, elements of the geometry that are references (or arrays of references) to other
objects are shown in italics. For a diagram showing all the properties of the basic
QuickDraw GX objects, see the chapter “Introduction to Objects” in this book. For a
diagram showing all the properties of the printing objects, see the introductory chapter
of Inside Macintosh: QuickDraw GX Printing.

About Shape Objects 2-11
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Figure 2-3 Shape geometry for each type of QuickDraw GX shape
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The structures of individual shape geometries are specific to each shape type and thus
are not described here. See the chapters of Inside Macintosh: QuickDraw GX Graphics and
Inside Macintosh: QuickDraw GX Typography specified in Table 2-1 of the previous section
for more information.

Nevertheless, some of the functions that affect shape geometry are common to all types
of shapes, and are therefore described in this chapter. The section “Copying the
Geometry From One Shape to Another” beginning on page 2-29 discusses how to copy
the geometry between shapes. The section “Directly Manipulating a Shape’s Geometry”
beginning on page 2-34 discusses how to get direct access to a shape’s geometry—as a
data structure rather than as an object property—in order to modify it. Also, Figure 2-3
on page 2-12 of this chapter summarizes the contents of the geometry of each type of
QuickDraw GX shape.

Shape Fill

Each shape object has a fill property. The shape fill specifies how QuickDraw GX
interprets the geometry of the shape: how the shape is drawn, how the shape is
hit-tested, and how certain geometric operations, like intersection or union, interpret the
shape. Table 2-2 lists the defined constants for shape fill and describes what each one
means. (Note that some shape fills have two or more equivalent names.) The constants
are defined in the gxShapeFi | | s enumeration.

Table 2-2 Shape fills

Constant Value Explanation

gxNoFi | | 0  No fill—the shape is not filled at all.
QuickDraw GX does not draw a shape with
this shape fill and you may not perform
geometric operations on it. You can use this
shape fill to temporarily hide shapes or to
prevent parts of a picture from drawing.

gxOpenFr aneFi | | 1 Open-frame fill—the shape is outlined instead
of filled. With this shape fill, QuickDraw GX
interprets the shape as a connected series of
straight or curved lines from the starting point
of the shape geometry to the ending point
(but not back to the starting point again).

gxFraneFi | | 1 Framed fill (same as gxQpenFr anmeFi | | ).

gxCl osedFr aneFi | | 2 Closed-frame fill—the shape is outlined
instead of filled. As with the open-frame fill,
QuickDraw GX interprets the shape as a series
of lines (or curves) from the starting point of
the shape geometry to the ending point.
However, in this case, QuickDraw GX also
includes a line (or curve) from the ending
point to the starting point, thus closing the
contour.

continued
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Table 2-2 Shape fills (continued)

Constant Value
gxHol | owFi | | 2
gxEvenQddFi | | 3
gxSol i dFi I 3
gxW ndi ngFi I | 4
gxl nver seEvenQddFi | | 5
gxl nverseSol i dFi I | 5
gxl nverseFil | 5
gxl nver seW ndi ngFi | | 6

Figure 2-4 Even-odd and winding fills

Explanation
Hollow fill (same as gxCl osedFr aneFi | | ).

Even-odd fill—the shape is filled using

the even-odd rule. See Figure 2-4 for an
illustration of this rule; see Inside Macintosh:
QuickDraw GX Graphics for further explanation.

Solid fill (same as gxEvenCQddFi I 1 ).

Winding fill—the shape is filled using

the winding-number rule. See Figure 2-4 on
page 2-14 for an illustration of this rule; see
Inside Macintosh: QuickDraw GX Graphics for
further explanation.

Inverse even-odd fill—the shape is filled in

an opposite manner from the even-odd rule;
everything not filled using the even-odd rule is
filled using this rule. See Inside Macintosh:
QuickDraw GX Graphics for further explanation.

Inverse solid fill
(same as gx| nver seEvenCddFi | | ).

Inverse fill
(same as gx| nver seEvenQddFi | | ).

Inverse winding fill—the shape is filled using
the winding-number rule and then inverted.
See Inside Macintosh: QuickDraw GX Graphics
for further explanation.

Geometry Even-odd fill Winding fill
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Note that framed fill, hollow fill, and solid fill are alternative names for open-frame fill,
closed-frame fill, and even-odd fill, respectively, and that both inverse solid fill and
inverse fill are alternate names for inverse even-odd fill.

Not all shape fills make sense for all shape types. Table 2-3 shows the acceptable shape
fills for each shape type (the alternative names are not listed). Note that empty and full
shapes are permitted to have certain fill types even though they have no geometry.

Table 2-3 Valid shape fills for each shape type

Shape types Valid shape fills

Empty gxNoFi I |
gxl nver seEvenCddFi | |
gxl nver seW ndi ngFi | |

Full gxNoFi | |
gxEvenQddFi I |
gxW ndi ngFi | |
gxl nver seEvenCddFi | |
gxl nver seW ndi ngFi | |

Point, line, curve gxNoFi | |
gxQpenFr aneFi | |

Rectangle gxNoFi I |
gxC osedFraneFi | |
gxEvenQddFi I |
gxW ndi ngFi | |
gxl nver seEvenCddFi | |
gxl nver seW ndi ngFi | |

Polygon, path any shape fill

Text, glyph, layout gxNoFi | |
gxEvenCddFi | |
gxW ndi ngFi | |

Bitmap, picture gxNoFi I |
gxEvenQddFi I |

For additional examples of how different shape fills can affect the appearance of
different types and geometries of shapes, see the geometric shapes chapter of Inside
Macintosh: QuickDraw GX Graphics.
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Shape Attributes

Each shape object includes a property that is a set of attributes, a group of flags that
specify certain aspects of the shape’s behavior. Table 2-4 lists the defined shape attribute
constants and describes what each one means. The constants are defined in the

gxShapeAt tri but es enumeration.

Table 2-4 Shape attributes

Constant Value
gxNoAt tri but es 0x0000

gxDi r ect Shape 0x0001

gxRenot eShape 0x0002

gxCachedShape 0x0004

About Shape Objects

Explanation

No shape attributes are set. You can use
this attribute to clear or test against the
current value of a shape’s attributes.

QuickDraw GX is to load the shape into
directly accessible memory. Set this flag
for shape objects that you don’t want
stored in accelerator card memory, or
whose geometric structures you want
to manipulate directly (see “Directly
Manipulating a Shape’s Geometry”
beginning on page 2-34). The attributes
gxDi r ect Shape and gxRenot eShape
are exclusive; do not set them both.

QuickDraw GX is to load the shape into
remote memory (memory used by an
accelerator card), if possible. When this
flag is set, the shape might draw faster but
you might not be able to edit the shape’s
geometry directly (see “Directly
Manipulating a Shape’s Geometry”
beginning on page 2-34). The attributes
gxRenot eShape and gxDi r ect Shape
are exclusive; do not set them both.

QuickDraw GX is to prepare the shape for
the fastest possible drawing by caching it
compressed in an offscreen bitmap. (See
“Caching Shape Objects” beginning on
page 2-27; also, compare this with using
the GXCacheShape function, described on
page 2-62.)
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Table 2-4 Shape attributes (continued)

Constant
gxLockedShape

gxG oupShape

gxMapTr ansf or nShape

gxUni quel t ensShape

gxl gnor ePl at f or nShape

About Shape Objects

Value
0x0008

0x0010

0x0020

0x0040

0x0080

Explanation

QuickDraw GX is to prohibit changes to
the shape’s geometry or the shape’s
disposal. You can use this flag in the
debugging version of QuickDraw GX to
prevent accidental modification of a shape
intended to be used as a constant. When
this flag is set, you cannot use the
geometry-editing functions described in
the geometric shapes chapter of Inside
Macintosh: QuickDraw GX Graphics and the
text, glyph, and layout shapes chapters of
Inside Macintosh: QuickDraw GX Typography.
However, you can still alter the shape’s
geometric structure by accessing it directly
(see “Directly Manipulating a Shape’s
Geometry” beginning on page 2-34).

QuickDraw GX is to group all shapes
within this shape as a single shape when
hit-testing. This attribute applies to picture
shapes only; for more information see the
picture shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

QuickDraw GX is to apply shape-
transforming operations to the shape’s
transform object rather than to the shape’s
geometry. This attribute is set by default
for bitmap shapes, picture shapes, and
layout shapes. See the chapter “Transform
Objects” in this book for more information
on applying transformations to shapes.

QuickDraw GXis to create a complete copy
of each shape added to this picture rather
than simply creating a reference to the
added shape. This attribute applies to
picture shapes only; for more information
see the picture shapes chapter of Inside
Macintosh: QuickDraw GX Graphics.

QuickDraw GX is to treat the codes in the
geometry of this shape as glyph codes
rather than character codes. This attribute
applies to typographic shapes only; for
more information see the typographic
shapes chapter of Inside Macintosh:
QuickDraw GX Typography.

continued

2-17

$199[q0 adeys -



CHAPTER 2

Shape Objects

Table 2-4 Shape attributes (continued)

Constant Value Explanation

gxNoMetri csGri dShape 0x0100 QuickDraw GX is not to use hints (special
display instructions) provided with the
font used for this shape. Set this attribute
if you intend to manipulate text as a path
shape; otherwise, the hinting can affect the
spacing between the contours in the path’s
geometry and can be undesirable if you
want to perform other operations such
as scaling. This attribute applies to
typographic shapes only; for more
information see the typographic shapes
chapter of Inside Macintosh: QuickDraw GX

Typography.

gxDi skShape 0x0200 QuickDraw GX is to write this shape to
disk before all shapes that do not have
this attribute set when it needs to unload
shapes to minimize memory requirements.
The attributes gxDi skShape and
gxMenor yShape are exclusive; do not
set them both.

gxMenor y Shape 0x0400 QuickDraw GX is to keep this shape
loaded in memory as long as possible.
When this attribute is set, QuickDraw GX
writes this shape out to disk after all
shapes are written that do not have
this attribute set. The attributes
gxMenor yShape and gxDi skShape are
exclusive; do not set them both.

Default Shapes

When you first create a shape of a given shape type, QuickDraw GX provides an initial
value for each property; those initial values define the starting characteristics of the
shape. The shape QuickDraw GX creates is a copy of the default shape for that shape
type (such as a line, rectangle, or glyph). There is one default shape for each shape type.
These are the default properties:

= No geometry. All applicable values and counts are set to 0.

= A shape fill that depends on the shape type:
o The default empty shape has no fill.
o The default point, line, and curve shapes have open-frame fill.

o The default rectangle, polygon, path, full, bitmap, and picture shapes have
even-odd fill.

o The default text, glyph, and layout shapes have winding fill.
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= Anil style reference, which is equivalent to a reference to the default style object.
See the chapter “Style Objects” in this book for a description of the default style object.
Graphic shapes all share a single common default style; each different type of
typographic shape (text, glyph, and layout) uses its own default style.

= Anil ink reference, which is equivalent to a reference to the default ink object. See
the chapter “Ink Objects” in this book for a description of the default ink object. All
shapes except bitmaps share a common default ink object.

= Anil transform reference, which is equivalent to a reference to the default transform
object. See the chapter “Transform Objects” in this book for a description of the
default transform object. All shapes share a common default transform, with the
exception of the picture shape, which has its own default transform.

= No attributes set (except for bitmap, picture, and layout shapes, which have the
gxMapTr ansf or nShape attribute set).

= An owner count of 1.

= An empty tag list.

After creating the shape, you can change its characteristics to customize it; for example,
you can give it a specific geometry. Or, if you want to create several shapes with the
same customized characteristics, you can change the default shape itself to suit your
purposes. If you do this, each shape that you create thereafter has the customized
characteristics. See the section “Getting and Setting the Default Shape Objects”

beginning on page 2-23, and the section “Resetting a Shape Object’s Properties to Their
Default Values” beginning on page 2-31, for more information.

Modifying Shape Properties

After you have created a shape of a given type, you can set its various properties in
order to make it useful for your purposes. Some generally applicable property-setting
functions, such as those that modify the attributes or owner count, are described in this
chapter. Others, more specific to individual shape types, are described in the appropriate
chapters of Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX

Typography.
In addition, however, QuickDraw GX provides several general-purpose functions that

directly affect the geometry or type of a shape. The functions of this type described in
this chapter allow you to

= copy the geometry from one shape into another, which can have the effect of changing
its type (see “Copying the Geometry From One Shape to Another” beginning on
page 2-29)

» directly manipulate shape geometry in QuickDraw GX memory (see “Directly
Manipulating a Shape’s Geometry” beginning on page 2-34)

= convert a shape of one type, such as a rectangle, to another, such as a line or a bitmap
(see “Converting Shapes From One Type to Another” beginning on page 2-32)

About Shape Objects 2-19
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The functions that convert from one shape type to another are described in this chapter,
but the rules for and consequences of conversion among shape types are specific to each
shape type and thus are not described here. Table 2-5 on page 2-33 lists the chapters of
Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX Typography
where you can find this information.

Drawing Shapes

Two of the most fundamental and common operations you perform on shapes are
drawing and its complement, hit-testing (interpreting mouse clicks or otherwise relating
coordinate position to shape geometry).

You can draw a shape as soon as you have created it and set its properties (and those of
its related objects). The view ports listed in the transform object associated with the
shape determine where the drawn shape appears. Drawing takes into account all the
information in the shape’s transform, ink, style, and shape objects. This chapter describes
the basic drawing function that can draw any kind of shape. See “Drawing Shapes”
beginning on page 2-35 for more description and an example of drawing.

Hit-Testing Shapes

Hit-testing is the process of converting a point in the displayed representation of a shape
to a location in the shape object’s geometry. You can use hit-testing for shape selection,
highlighting, or positioning the caret in text.

When you hit-test a shape, you can in most cases determine which part of a shape’s
geometry corresponds (within a certain tolerance, or distance) to the point you are
testing against. For example, you can tell if a point is exactly on a line, or only close to it;
and you can tell which edge of which glyph in a line of text is closest to the hit point.

QuickDraw GX provides a general hit-testing capability for all shapes, a specialized
hit-test for testing picture shapes, another specialized hit-test for use with layout shapes,
and another specialized hit-test for comparing shapes to specific pixels on a display
device. See “Hit-Testing Shapes” beginning on page 2-36 for more information on the
specific functions.

When you use the general hit-testing function, it returns one or more shape parts, which
specify the parts of the shape’s geometry corresponding to the hit point. The parts of a
shape’s geometry for which you can hit-test depend on the kind of shape. For example,
for a typographic shape, the possible parts include those shown on the left side of
Figure 2-5:

» bounds: the bounding rectangle enclosing the entire typographic shape
» glyph bounds: the bounding box for an individual glyph

» glyph first part: the left half of the glyph

s glyph second part: the right half of the glyph

» side bearing: the space on either side of the glyph

About Shape Objects



CHAPTER 2

Shape Objects

As another example, the possible parts for a line include those shown on the right side of
Figure 2-5:

= bounds: the bounding rectangle enclosing the start and end points of the line
= edge: the start and end points and all the points between them on the line
= pen: a polygon with half the width of the pen on each side of the line

= geometry: the line’s edge plus all area enclosed by it (in this case none, because a line
encloses no area)

Figure 2-5 Shape parts for hit-testing

Bounds

First Second Startpoint —fo - ————— —— — — — — — — —
part  part (corner point) \ [
| f f |
— Hit point and
| P
A R | tolerance } Bounds
N ! | |
. ' : } Hit point and | |
} | | tolerance } Geometry and edge }
|
‘ | " Glyph bounds = — End point
‘ L (corner point)

Side bearing

The shape parts that you can test for are defined in the gxShapePar t s enumeration,
shown on page 2-37 and described in more detail in the chapter “Transform Objects” in
this book. Before performing the hit-test, you set up—in the transform object of the
shape you are testing—a mask structure that defines all the shape parts that you want to
test for. QuickDraw GX tests only for those parts that you specify in the shape parts
mask.

For example, if the hit point on the right side of Figure 2-5 is within the tolerance of

the geometry part, the function will determine that it corresponds to the bounds, the
geometry, the pen, and the edge. If you want to test for geometry alone, then, you could
exclude all but geometry from the test. For hit-testing the text on the left side of

Figure 2-5, you might be interested only in whether the hit is within the bounding
rectangle of the shape and which side of which glyph it corresponds to, so you can
specify the shape parts appropriately.

When you set up the hit-test parameters, you also specify a tolerance. Tolerance is a
distance (in units of geometry space), and it defines a circular area centered on the hit
point. Any part that falls within that area is considered to correspond to the hit point.
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Saving and Restoring Shapes

In memory, a QuickDraw GX shape consists of a shape object and (by reference) several
other objects, including a style, an ink, and a transform. The locations and internal
structures of those objects are private.

If you need to save a shape in a document or other external storage form, or transmit it
across a network, or otherwise preserve its information in a public format, you can
convert, or flatten, its object-based description into a stream-based description.
Conversely, you can restore the object-based description of an object from its flattened
form.

The flattened, stream-based format for most objects is documented in the stream format
chapter of Inside Macintosh: QuickDraw GX Environment and Utilities. (Fonts have their
own flattened format; see the font objects chapter of Inside Macintosh: QuickDraw GX
Typography for more information.) How to flatten and unflatten shape objects is
described in the section “Flattening and Unflattening Shapes” beginning on page 2-39
in this chapter.

Using Shape Objects
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This section describes the basic shape-creation and shape-manipulation capabilities that
QuickDraw GX provides, capabilities that are independent of the specific type of shape
involved. For detailed information on using shapes of specific types, see the appropriate
chapters of Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX

Typography.

This section describes how you can

» create and manipulate shape objects

» manipulate shape object properties

» convert shapes from one type to another
s directly manipulate shape geometry

» flatten and unflatten shapes

s draw and hit-test shapes

Creating and Manipulating Shape Objects

This section describes how you can create and interact with shape objects as whole
entities—to create, dispose of, copy, compare, clone, cache, load, and unload them. It
also describes how to manipulate the default shapes. Manipulating the properties of
shapes is described under “Manipulating Shape Object Properties” beginning on
page 2-28.
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Getting and Setting the Default Shape Objects

QuickDraw GX defines a default shape object for each shape type. These defaults are the
templates QuickDraw GX uses when creating new shape objects, and you can change
them to suit your purposes. Note, however, that changing the geometry for a default
shape has no effect when subsequent shapes are created from the default one. A newly
created shape never contains a geometry.

You can use the GXGet Def aul t Shape function to examine one of the default
shape objects and the GXSet Def aul t Shape function to replace one of the default shape
objects.

The properties common to all default shape objects are described under “Default
Shapes” on page 2-18. Default properties specific to graphic or typographic shapes are
described in Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh:

QuickDraw GX Typography, respectively.

The following code fragment uses GXGet Def aul t Shape to change the characteristics of
the ink object referenced by the default line shape. The code obtains a reference to the
default shape, and creates a temporary ink reference (t enpl nk) to the shape’s ink object.
It changes the temporary ink’s color and transfer mode (with library functions

Set I nkCommonCol or and Set | nkCommonTr ansf er ), and then assigns the modified
ink back to the default shape:

templ nk = GXCopyTol nk( ni |, GXGet Shapel nk

( GXCGet Def aul t Shape( gxLi neType)));
Set | nkCommonCol or (t enpl nk, gxBl ack) ;
Set | nkCommonTr ansf er (t enpl nk, gxXor Mbde) ;
GXSet Shapel nk( GXGet Def aul t Shape( gxLi neType), t enpl nk) ;
GXDi sposel nk(t enpl nk) ;

The code disposes of the temporary ink after assigning it to the default shape, because
that temporary reference is no longer needed.

Note

If you have created a shape object, and want to restore some of its
default values, you can use the GXReset Shape function. See the section
“Resetting a Shape Object’s Properties to Their Default Values”
beginning on page 2-31. O

The GXGet Def aul t Shape function is described on page 2-52. The
GXSet Def aul t Shape function is described on page 2-53.
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Creating and Disposing of Shape Objects

QuickDraw GX provides a number of ways for you to create a new shape object. This
section describes the GXNewShape function, which creates a copy of the default shape
for the shape type you specify. You can then customize the shape using the techniques
described in the section “Manipulating Shape Object Properties” beginning on page 2-28.
Other ways to create and customize specific types of shape objects are described in the
chapters that describe shapes in Inside Macintosh: QuickDraw GX Graphics and Inside
Macintosh: QuickDraw GX Typography. Note that you can also create a new shape by
copying an existing one: see the section “Copying, Comparing, and Cloning Shape
Objects” beginning on page 2-25.

Before you can create a shape or any other object, you need to be in the QuickDraw GX
environment. You are not required to make any calls to accomplish this, however;
QuickDraw GX sets up the environment for your application when you make your
first QuickDraw GX call. If you nevertheless wish to control your application’s
memory use in the QuickDraw GX environment, you can use the functions

GXNewGr aphi csd i ent and GXEnt er G aphi cs, described in the memory
management chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.

The following code fragment creates a rectangle shape (r ect Shape), assigns it a fill type
(closed-frame fill), and assigns its ink object a gray color (using the library function
Set ShapeCommmonCol or ):

rect Shape = GXNewShape (gxRectangl eType);
GXSet ShapeFi | | (rect Shape, gxd osedFraneFill);
Set ShapeCommonCol or (rect Shape, gxG ay);

The following code fragment creates a picture shape (docPage) to represent the page of
a document that is to be printed. It sets the gxUni quel t ems Shape shape attribute to
make sure each item in the picture has a unique reference:

docPage = GXNewShape(gxPi ctureType);
GXSet ShapeAttri but es(docPage, gxUni quel t ensShape) ;

(Note that this method of assigning an attribute clears all other attributes, which may be
undesirable. In general, you would first call GXGet ShapeAt t ri but es, modify the
returned attributes as needed, and then call GXSet ShapeAt t ri but es to reassign them.)

To delete your application’s reference to a shape object, call the GXDi sposeShape
function. You must be sure to dispose of every shape that you create. For the docPage
shape you would make this call:

GXDi sposeShape( docPage) ;
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Note that calling GXDi sposeShape for a particular shape object may or may not
actually release the memory allocated for that object, depending on its owner count.
GXDi sposeShape decreases the shape object’s owner count by 1; if that brings the
owner count to 0, the shape is completely deleted and its memory released (and

the owner count of each object that the shape object references is then decremented).
See “Manipulating a Shape Object’s Owner Count” on page 2-31.

The GXNewShape function is described on page 2-54. The GXDi sposeShape function
is described on page 2-55.

Getting the Size of a Shape Object in Memory

Although the sizes of style, ink, and transform objects are relatively constant, shape
objects vary greatly in size, mostly due to the differences in their geometries. The
GXGet ShapeSi ze function allows you to find out how much memory a shape occupies.

The GXGet ShapeSi ze function returns only the amount of memory currently being
used to represent the shape. Because QuickDraw GX can automatically unload objects
from memory, the size returned by GXGet ShapesSi ze does not accurately reflect the size
of the object if it has been unloaded. You can call the GXLoadShape function before
calling GXGet ShapeSi ze to get a more accurate size, if necessary.

The GXCet ShapeSi ze function is described on page 2-56.

Copying, Comparing, and Cloning Shape Objects

You can use the GXCopy ToShape and GXCopyDeepToShape functions to copy all of the
information from one shape to another or to create a new copy of a shape. The two
functions are identical except that GXCopy DeepToShape copies more information for
these shape types: for bitmap shapes, it also copies the pixel image; for picture shapes, it
makes a new copy of each shape in the picture; and for glyph and layout shapes, it
copies the style list.

The following code fragment copies a shape to make a version having special visual
characteristics. It makes a temporary shape (t enpText Shape) that is a copy of a text
shape (t ext ShapeFr onPi ct ur e) within a picture shape representing a document
page. The GXCopyDeepToShape function is not needed in this case because a text
shape, unlike a glyph shape or layout shape, cannot have a style list to copy. The code
doubles the size of the text and moves it by 100 points vertically before inserting it back
into the page and disposing of the temporary reference.

Using Shape Objects 2-25

$199[q0 adeys -



2-26

CHAPTER 2

Shape Objects

Note that this code makes use of the QuickDraw GX f f macro, a shorthand version of
the | nt ToFi xed macro. Both functions are described in the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.

GXGet Pi ctureParts(thePage, 2, 1, &textShapeFronPicture,
nil, nil, nil);
t enpText Shape = GXCopyToShape (nil, textShapeFronPicture);

GXScal eShape(t enpText Shape, ff(2), ff(2), 0, 0);
GXMoveShape(t empText Shape, 0, ff(100));

GXSet Pi cturePart s(thePage, 3, 0, 1, & enpText Shape,
nil, nil, nil);
GXDi sposeShape(t enpText Shape) ;

You can test if two shape references refer to the same shape object by simply testing the
references for equality. You can also compare two different shape objects for equality
with the GXEqual Shape function. For two shapes to be equal, their fill properties must
be equal and their geometries must be identical. See the GXEqual | nk, GXEqual Styl e,
and GXEqual Tr ansf or mfunction descriptions in the chapters “Ink Objects,” “Style
Objects,” and “Transform Objects,” respectively, in this book for the requirements for
equality. Shape copies created by GXCopy ToShape or GXCopy DeepToShape are always
equal to the shape from which they were copied.

Equivalent geometries are not identical

Some shapes have equivalent, but not identical, geometries, and are thus
not considered equal by GXEqual Shape. For example, two polygons
might have identical geometries, except that one has a duplicate point at
one of its corners. The shapes are equivalent in form, but their
geometries are not identical.You can remove such duplicate points with
the GXReduceShape function, described in the geometric operations
chapter of Inside Macintosh: QuickDraw GX Graphics. O

In certain circumstances, you may want to copy a reference to a shape object without
actually copying the shape object. For example, you may want two variables to refer to
the same shape object, so that editing one of them affects both. This is called cloning a
shape, rather than copying a shape. You can use the GXCl oneShape function to clone a
shape object.

Functionally, GXCl oneShape does nothing more than increase the owner count of a
shape object. For more information about cloning objects, see the chapter “Introduction
to Objects” in this book. For information on manipulating shape owner counts, see the
section “Manipulating a Shape Object’'s Owner Count” beginning on page 2-31 of this
chapter.

The GXCopy ToShape function is described on page 2-57. The GXCopyDeepToShape
function is described on page 2-58. The GXEqual Shape function is described on
page 2-60. The GXCl oneShape function is described on page 2-61.

Using Shape Objects



CHAPTER 2

Shape Objects

Caching Shape Objects

Before QuickDraw GX draws any shape, it first performs some preliminary calculations
on the shape’s data (such as finding the shape’s bounds) and stores the information in a
shape cache.

In certain circumstances, you can improve the way drawing occurs on the screen by
requesting that QuickDraw GX create the caches before you actually draw the shapes.
For example, if you are drawing many shapes at once, you can cache all of the shapes
before you draw any of them. In this way, you can minimize the amount of time between
the appearance of the first shape and the completion of the last shape.

You can use the GXCacheShape function to create caches before drawing and you can
use the GXDi sposeShapeCache function to release the memory held by a shape cache.
The GXGet ShapeCacheSi ze function returns information about the size of the cache in
memory.

$199[q0 adeys -

The GXCacheShape function works somewhat differently from the gxCachedShape
attribute (see Table 2-4 on page 2-16). Setting the gxCachedShape attribute causes
QuickDraw GX to cache and predraw a shape into a compressed offscreen bitmap the
first time it is drawn. Then, when you call GXDr awShape, the predrawn shape is simply
transferred to the screen. Setting the gxCachedShape attribute causes very fast drawing
but may greatly increase the memory required to store a shape, especially for large
shapes. Calling GXCacheShape does not increase the memory required to draw a shape.
For the fastest possible drawing (but the slowest preparation for drawing), set the
gxCachedShape attribute and also call GXCacheShape before drawing.

You are not required to use any of the functions in this section. QuickDraw GX
automatically creates shape caches when you draw a shape and automatically deletes
shape caches when memory is low. You only need to use these functions when you want
to improve your application’s drawing speed.

The GXCacheShape function is described on page 2-62; The GXDi sposeShapeCache
function is described on page 2-63; The GXGet ShapeCacheSi ze function is described
on page 2-64.

Loading and Unloading Shape Objects

Although you rarely need to, you can influence memory-allocation decisions involving
objects that you have created. If your application needs to have a shape object in
memory, it can force QuickDraw GX to load it into memory. When your application

no longer needs the shape object in a loaded state, it can instruct QuickDraw GX to
unload it.

You call the GXLoadShape function to make sure that a shape object is in memory; if
necessary, QuickDraw GX brings the object into memory from an unloaded state. You
can call the GXUnl oadShape function to instruct QuickDraw GX that it is free to unload
the shape object at any time.
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Rather than explicitly instructing QuickDraw GX to load or unload an object, you can
also set either the gxDi skShape or the gxMenor yShape attribute for the shape, which
permanently affects the priority with which QuickDraw GX loads or unloads the shape.
Shape attributes are described in Table 2-4 on page 2-16.

The GXLoadShape and GXUnl oadshape functions are described in the memory
management chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.

Manipulating Shape Object Properties

This section describes how to manipulate the properties of shape objects, including those
that are references to other objects. In most cases, a pair of functions respectively get and
set a property. You call the GXGet ShapeProperty function to get a copy of the shape
property you need; you call the GXSet Shape Property function to assign a value to

a property.
For manipulating shape objects as a whole, see “Creating and Manipulating Shape
Objects” beginning on page 2-22.

Getting and Setting a Shape Object’s Type, Fill, and Attributes

The functions described in this section get and set shape properties that are numerical
values.

You can use the GXGet ShapeType function to find the shape type of an existing shape,
and the GXSet ShapeType function to convert an existing shape from one shape type
to another. The section “Converting Shapes From One Type to Another” beginning on
page 2-32 summarizes the kinds of shape conversions QuickDraw GX supports. Beyond
that section and the descriptions in Table 2-1 on page 2-9, this book does not discuss
specific shape types. See Inside Macintosh: QuickDraw GX Typography for more
information on the typographic shape types—text, glyph, and layout. (Note that

GXSet ShapeType even allows you to convert typographic shapes to graphic shapes

of certain types.) See Inside Macintosh: QuickDraw GX Graphics for more information on
graphic shape types.

The following code fragment determines the number of items (nunPar t s) in a picture
shape (t heShape). The code uses GXGet ShapeType to screen out any shape that is not
a picture shape:

t ypeOF Shape = GXCet ShapeType(t heShape);
if (typeO Shape == gxPictureType)
nunParts = GXGet Pi cture(theShape, nil, nil, nil, nil);

You can use the GXGet ShapeFi | | function to find the fill of an existing shape, and the
GXSet ShapeFi | | function to set the fill of a shape when you create or modify it.
Beyond the descriptions in Table 2-2 on page 2-13, this book does not discuss specific
shape fills. See Inside Macintosh: QuickDraw GX Typography and Inside Macintosh:
QuickDraw GX Graphics for more information on the valid typographic and graphic
shape fills.
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You can use the GXGet ShapeAt t ri but es function to find the attributes of an existing
shape and the GXSet ShapeAt t ri but es function to set the attributes of a shape. Shape
attributes are described in the section “Shape Attributes” beginning on page 2-16.

The following code fragment is a drawing loop that rotates a text shape (t heText ) six
times around the point (x, y) by 15 degrees each time, and adds the shape to a picture

(gt hePage) after each rotation. (It also changes the color at each rotation, for better
visibility of the overlapping text.) The loop sets the gxMapTr ansf or nBhape attribute of
the shape, which assures that the shape geometry itself is not affected by the rotation,
and thus there is no loss of precision in the geometry with repeated rotations:

GXSet ShapeAttri but es(theText, gxMapTransf or nShape);
for (loop = 0; loop < 6; |oop++)

{
GXSet ShapeCol or (t heText, &t ext Col or);
GXRot at eShape(t heText, ff(15), x, y);
GXSet Pi cturePart s(gt hePage, 0, 0, 1, & heText, nil, nil, nil);
t ext Col or. el ement . hsv. hue += 0x0940;
}

Note that the gxUni quel t ens Shape attribute of gt hePage must be set for this to
work.

You can use GXGet ShapeAt t ri but es in combination with the GXSet ShapeAt t ri but es
function to set and clear single attribute flags. For example, to clear thegxDi skShape
attribute of a shape referenced by the variablet ar get, you could use the following code:

GXSet ShapeAttri butes(target,
GXGet ShapeAttri butes(target) & ~gxDi skShape);

Conversely, to set the gxDi skShape attribute, you could use the following code:

GXSet ShapeAttri but es(target,
GXCet ShapeAttri butes(target) | gxDi skShape);

The GXGet ShapeType function is described on page 2-66. The GXSet ShapeType
function is described on page 2-66. The GXGet ShapeFi | | function is described
on page 2-68. The GXSet ShapeFi | | function is described on page 2-69.

The GXGet ShapeAt t ri but es function is described on page 2-74. The

GXSet ShapeAt tri but es function is described on page 2-74.

Copying the Geometry From One Shape to Another

Like type, fill, and attributes, geometry is a property of a shape object. However, you
access and manipulate a shape’s geometry somewhat differently from other properties.
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The GXSet ShapeCeonet r y function copies the geometry (and the shape type, if
the shapes are of different types) from one shape object into another. To make the
function call requires two object references, and no reference to or specification of
either object’s geometry. There is no associated GXGet ShapeGeonet ry call. Using
GXSet ShapeGeonet ry is a simple way to reuse an existing shape by turning it into
a copy of another shape. As with GXSet ShapeType, this book does not discuss the
specific rules for and consequences of converting one shape type to another with
GXSet ShapeGeonet ry. See Inside Macintosh: QuickDraw GX Graphics and Inside
Macintosh: QuickDraw GX Typography for conversion information for graphic and
typographic shape types.

To do more than simply copy geometries—to gain access to and actually manipulate
the contents of a shape’s geometry—requires another set of functions, including the
GXGet ShapesSt r uct ur e function. See the section “Directly Manipulating a Shape’s
Geometry” beginning on page 2-34. In most situations, however, you use functions
specific to a given shape type to manipulate that type of shape’s geometry. Those
kinds of functions are described, along with each shape type, in Inside Macintosh:
QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX Typography.

To copy an entire object, rather than just its geometry, you can use the GXCopy ToShape
or GXCopyDeepToShape functions; see “Copying, Comparing, and Cloning Shape
Objects” on page 2-25.

The GXSet ShapeGeorret ry function is described on page 2-67.

Getting and Setting a Shape Object’s Style, Ink, and Transform

Every QuickDraw GX shape object has an associated style object, ink object, and
transform object. You can use the GXGet ShapeSt yl e, GXGet Shapel nk, and

GXCGet ShapeTr ansf or mfunctions to determine which of each type of object is
referenced by a particular shape. Conversely, you can use the GXSet ShapeSt yl e,
GXSet Shapel nk, and GXSet ShapeTr ansf or mfunctions to change these references.

Because style objects can be shared among different QuickDraw GX shapes, the
GXGet ShapeSt yl e function can return a reference to the same style object for two
different shapes. Likewise, the GXGet Shapel nk and GXGet ShapeTr ansf or m
functions can return identical ink objects or transform objects for different shapes.

Calling GXSet ShapeSt yl e, GXSet Shapel nk, or GXSet ShapeTr ansf or mincrements
the owner count of the specified style, ink, or transform object by 1, and disposes of the
previously assigned style, ink, or transform. In certain cases, depending on how you
create such an object or assign it to a shape, you may need to modify that object’s owner
count explicitly; see “Manipulating a Shape Object’s Owner Count” on page 2-31.

The following code fragment draws a dashed version of a shape. The code first calls
GXCet ShapesSt yl e to obtain the style object attached to the shape t heShape; it then
clones the style and assigns a temporary reference (SaveSt yl e) to the style. The code
then assigns different style properties to the shape and draws it. After drawing the
shape, the code restores the original style to the shape, using GXSet ShapeSt yl e:
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saveStyl e = GXO oneSt yl e( GXGet ShapeSt yl e(t heShape) ) ;
GXSet ShapePen(t heShape, ff(1));

GXSet ShapeDash(t heShape, &dash);

GXDr awShape(t heShape) ;

GXSet ShapeSt yl e(t heShape, saveStyle);
GXDi sposeStyl e(saveStyl e);

As usual, after it is finished with the temporary reference saveSt yl e, the code disposes
of it. For more information and examples of cloning, see for example the discussions of
owner count in the chapter “Style Objects” in this book.

The GXCet ShapeSt yl e function is described on page 2-69; the GXSet ShapeSt yl e
function is described on page 2-70. The GXGet Shapel nk function is described on page 2-71;
the GXSet Shapel nk function is described on page 2-71. The GXGet ShapeTr ansf or m
function is described on page 2-72; the GXSet ShapeTr ansf or mfunction is described on
page 2-73.

Resetting a Shape Object’s Properties to Their Default Values

When you create a new shape with the GXNewShape function, QuickDraw GX creates
the new shape object by copying the appropriate default shape object. QuickDraw GX
does not create a new style, ink, or transform object for the new shape, however. Instead,
the new shape contains references to the same style, ink, and transform as the
corresponding default shape. You are free to install a new style, ink, or transform in

the shape using functions such as GXSet ShapesSt yl e, GXSet Shapel nk, and

GXSet ShapeTransform

If you do install a new style, ink, or transform in a shape and you want to revert back to
the default style, ink, and transform, you can use the GXReset Shape function. This
function also resets the shape’s attributes and fill properties to match the default shape,
but does not alter the shape’s geometry, owner count, or tag list.

The GXReset Shape function is described on page 2-75.

Manipulating a Shape Object's Owner Count

The owner count of an object indicates the number of current references to that object. In
general, QuickDraw GX manages owner counts for you. For example, when you create a
new shape object you give it a variable name such as ny Shape. QuickDraw GX sets the
owner count of the new shape to 1, because your application variable is the only current
reference to the shape. As another example, when you add a shape to a picture,
QuickDraw GX increments the shape’s owner count, corresponding to the new reference
to the shape contained in the picture.
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The following code fragment is part of a routine that constructs a house image

(gQur House) as a picture shape, building it out of individual geometric shapes. As each
component shape (houseBor der Shape and door Shape, in this fragment) is added to
the picture shape, its owner count is increased; to balance that increase, and because that
component shape’s reference is no longer needed, it is disposed of.

GXSet ShapeFi | | (houseBor der Shape, gxHol lowFill);

GXSet Pi cturePart s(gQur House, 1, 0, 1, houseBorder Shape,
nil, nil, nil);

GXDi sposeShape( houseBor der Shape) ;

GXSet ShapeFi | | (door Shape, gxHol |l owFill);

GXSet Pi ct ur ePart s(gQur House, 1, 0, 1, door Shape,
nil, nil, nil);

GXDi sposeShape( door Shape) ;

If you want to manage a shape’s owner count directly—for example, if you want to track
object references that you place in your own data structures, or if you want to know
whether a shape object is shared—you can use the GXGet ShapeOaner s function to
determine the owner count of a shape, and the GXCl oneShape and GXDi sposeShape
functions to change the owner count of a shape. The GXCl oneShape function
increments the shape’s owner count, and the GXDi sposeShape function decrements the
shape’s owner count, freeing the memory used by the shape if the owner count goes to 0.

The GXCGet ShapeOnner s function is described on page 2-76. The GXCl oneShape
function is described on page 2-61.The GXDi sposeShape function is described on
page 2-55.

Getting and Setting a Shape Object's Tag References

You can examine the list of references to tag objects currently associated with a shape
using the GXGet ShapeTags function. Once you create a tag object, you can attach it to a
shape object using the GXSet ShapeTags function. You can attach as many tag objects as
you like to a shape object.

Tag objects and the basic functions for manipulating them are described in the chapter
“Tag Objects” in this book. That chapter also lists the common tag types defined and
reserved by Apple Computer, Inc.

The GXGet ShapeTags function is described on page 2-77. The GXSet ShapeTags
function is described on page 2-78.

Converting Shapes From One Type to Another

QuickDraw GX allows you to change the types of the shape objects you have created.
You use the GXCGet ShapeType function, described on page 2-66 of this chapter, to
determine the type of a shape. To convert a shape to a new type, you use the

GXSet ShapeType function, described on page 2-66 of this chapter.
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The rules for conversion among shape geometries are specific to each shape type and
thus are not described here. See the appropriate chapters of Inside Macintosh:
QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX Typography for this
information. Table 2-5 describes where to look in each book for information regarding
each possible kind of conversion.

Table 2-5 Where to find information on shape-type conversion

From a
geometric
shape

From a
bitmap shape

From a
picture shape

From a
typographic
shape

To a To a To a To a
geometric shape bitmap shape picture shape typographic shape

See “Geometric See “Bitmap See “Picture

Shapes” in Shapes” in Shapes” in (not possible)
QuickDraw GX QuickDraw GX QuickDraw GX

Graphics Graphics Graphics

See “Geometric See “Picture

Shapes” in (no change) Shapes” in (not possible)
QuickDraw GX QuickDraw GX

Graphics Graphics

See “Geometric See “Bitmap

Shapes” in Shapes” in (no change) (not possible)
QuickDraw GX QuickDraw GX

Graphics Graphics

See “Typographic See “Bitmap See “Picture See “Typographic
Shapes” in Shapes” in Shapes” in Shapes” in
QuickDraw GX QuickDraw GX QuickDraw GX QuickDraw GX
Typography Graphics Graphics Typography

Another common kind of shape conversion is not from one shape type to another,

but from standard object form into primitive form. Some functions, such as

GXSet Shaped i p, described in the chapter “Transform Objects” in this book, require
a primitive shape to hold the clip shape. A primitive shape is a shape whose stylistic
information has been incorporated into the shape’s geometry. For example, a horizontal
line with a thick pen style becomes a rectangle when converted to a primitive shape. To
make a shape into a clip, you first convert it to its primitive form with the function
GXPri m ti veShape. For more information about primitive shapes in general, see

the geometric operations chapter of Inside Macintosh: QuickDraw GX Graphics. For
information on primitive shapes for typographic shapes, and the difference between
using GXPr i mi t i veShape and GXSet ShapeType to obtain a primitive shape, see the
typographic shapes chapter of Inside Macintosh: QuickDraw GX Typography.
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Directly Manipulating a Shape’s Geometry

The geometry of a shape object is its most central property. Unlike other properties, it
can be made accessible to you as a structure that you can modify directly, in place in
QuickDraw GX memory. QuickDraw GX provides a group of functions with which you
can access a shape’s geometry and notify QuickDraw GX once you have modified it.
Note that in most cases you don’t need to do this; QuickDraw GX provides many
functions, specific to each type of shape, with which you can access and modify
geometry. The functions described here are provided as an added convenience.

These functions do not provide you with information about the formats of the data
structures that make up shape geometries; they simply give you a pointer to the
geometry. How you manipulate that information depends on the type of shape whose
geometry you are accessing. The structures of individual shape geometries are described
in the shape-specific chapters of Inside Macintosh: QuickDraw GX Graphics and Inside
Macintosh: QuickDraw GX Typography.

Before accessing a shape’s geometry, you must set its gxDi r ect Shape attribute to make
sure that it is loaded into directly accessible memory. To access the geometry, you first
call the GXLock Shape function to make sure the shape object doesn’t move until you are
finished with it. You then call the GXGet ShapeSt r uct ur e function, which returns a
pointer to the shape’s geometry. You can then modify the geometry as needed. Once
finished, you call GXUnl ockShape to free the shape object for relocation in memory as
needed. Finally, you must call GXChangedShape to notify QuickDraw GX that you have
changed the geometry.

Listing 2-1 is a partial listing of a function that accesses the geometry of the path shape
ny Shape, manipulating its geometry as a gxPat hs structure in a buffer of size si ze.

Listing 2-1 Directly accessing a shape’s geometry

2-34

/* set up the shape (not shown) */
/* set the direct shape attribute if not set */
GXSet ShapeAttri but es (nyShape,

GXGet ShapeAttri but es(myShape) | gxDirect Shape);

/* lock and exam ne or change the shape */
GXLockShape( nyShape) ;
shapeStruct = (gxPat hs*) GXGet ShapeSt ruct ur e( myShape, &size);

/* unlock the shape as soon as access no | onger needed */

GXUnl ockShape( nyShape) ;

/* notify QuickDraw GX of a change only if geonetry changed */
GXChangedShape( ny Shape) ;
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IMPORTANT

Memory-handling complications can occur with locked objects. Locking
an object fragments the QuickDraw GX heap, which can result in lower
performance. Furthermore, if a fragmented-memory condition occurs
during a call, QuickDraw GX may unlock all objects and restart the call.
Therefore, be careful about performing memory-intensive operations
while there are locked objects in QuickDraw GX memory; they may
become unlocked and be moved. a

The GXLock Shape function is described on page 2-80. The GXGet ShapeSt ruct ur e
function is described on page 2-82. The GXUnl ockShape function is described on
page 2-81. The GXChangedShape function is described on page 2-83.

Drawing and Hit-Testing Shapes

Drawing and hit-testing are common actions you may perform with any kind of shape.
The most basic QuickDraw GX drawing function is GXDr awShape, although there are
other functions for drawing specific types of shapes. Only GXDr awShape is described
here.

The functions you use for hit-testing are GXHi t Test Shape, GXHi t Test Pi cture,
GXHi t Test Layout , and GXHi t Test Devi ce. Only GXHi t Test Shape is described
here.

Drawing Shapes

Drawing a shape is the logical conclusion to creating it and setting its properties. Drawing
occurs in the view port or view ports specified in the transform object associated with the

shape. Drawing takes into account all the information in the shape’s transform, ink, style,

and shape objects.

What it means to draw a specific type of shape and how changing the information in a
shape alters its drawn appearance is described, along with each type of shape, in Inside
Macintosh: QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX Typography.
Furthermore, for many shape types, QuickDraw GX provides specialized drawing
functions, such as GXDr awLi ne and GXDr awd yphs—described in those books—that
allow you to create, draw, and dispose of an object with a single call.

At its most basic, though, creating and drawing a shape is as simple as the following
listing for creating and drawing a path shape shows:

gxShape mnyShape; /* allocate the variable */
myShape = GXNewShape( gxPat hType); /* create the shape */

/* set its properties */

GXDr awShape( ny Shape) ; /* draw it */

The GXDr awShape function is described on page 2-84.
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Hit-Testing Shapes

Hit-testing converts a coordinate location to a shape-geometry location. It can give you
feedback on user actions involving a shape you have drawn. For example, you use
hit-testing to select a shape the user has clicked the mouse over, to select a point within a
shape, or to position the insertion point and draw the caret within the text of a
typographic shape.

QuickDraw GX provides a general hit-testing function for all shapes, plus specialized
functions for hit-testing picture shapes, layout shapes, and pixels on a display device:

= GXHi t Test Shape tests a point in local space against a shape’s geometry. The test
tells you which part of a shape’s geometry—out of a specified set of parts—
corresponds (within the tolerance) to the point you are testing with. The
GXHi t Test Shape function is described in this chapter.

= GXHi t Test Pi ct ur e tests a point in local space against a picture shape. The test tells
you which part of which shape within the picture corresponds (within the tolerance)
to the point you are testing against (subject to the constraints on shape overlap and
hierarchy that you provide). The GXHi t Test Pi ct ur e function is described in the
picture shapes chapter of Inside Macintosh: QuickDraw GX Graphics.

= GXHi t Test Layout tests a point in local space against the text of a layout shape. The
test tells you, along with other information, which character in the text corresponds to
the point. Note that you use GXHi t Test Shape to test typographic shapes other than
layout shapes, and you can use it for layout shapes also; it gives different kinds of
information from GXHi t Test Layout . The GXHi t Test Layout function is described
in the layout carets, highlighting, and hit-testing chapter of Inside Macintosh:
QuickDraw GX Typography.

= GXHi t Test Devi ce tests a pixel (a point in device space) against a shape’s geometry.
The test tells you whether or not any part of the shape’s geometry is within a certain
distance of the pixel. The GXHi t Test Devi ce function is described in the chapter
“View-Related Objects” in this book.

When you hit-test a shape with GXHi t Test Shape, you must first set up the shape parts
mask and the tolerance, two components of the hit-test parameters property of a shape’s
transform object. You pass that information to GXHi t Test Shape, and QuickDraw GX
returns information in the hit-test info structure.

The tolerance is a distance (in units of geometry space), and it defines a circular area
centered on the hit point. Any part that falls within that area is considered to correspond
to the hit point.

Shape Parts

When you use GXHi t Test Shape, it returns one or more shape parts, which specify the
parts of the shape’s geometry corresponding to the hit point. The parts of a shape’s
geometry for which you can hit-test depend on the kind of shape. The shape parts that
you can test for are defined in the gxShapePar t s enumeration. Before calling

GXHi t Test Shape, you set up, in the transform object, a mask of all the shape parts that
you want to test for. GXHi t Test Shape can test only for parts that you specify in the
shape parts mask. These are the possible values to put into the mask:
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enum gxShapeParts { /
gxNoPar t =
gxBoundsPart =
gxCeonet ryPart =
gxPenPart
gxCor ner Poi nt Par t
gxCont r ol Poi nt Part =
gxEdgePart
gxJoi nPart
gxSt art CapPar t =
gxEndCapPar t =
gxDashPart =
gxPatt er nPar t =
gxd yphBoundsPar t =
gxd yphFi rst Part
gxd yphLast Part
gxSi deBeari ngPar t
gxAnyPar t =
gxPenPart | gx
gxEdgePart | ¢
gxEndCapPart |

typedef |ong gxShapePart;

These values are described in more

* (in order of evaluation) */
0,

0x0001,

0x0002,

= 0x0004,
= 0x0008,

0x0010,

= 0x0020,
= 0x0040,

0x0080,
0x0100,
0x0200,
0x0400,
gxJoi nPart,

= gxStartCapPart,
= gxEndCapPart,

= gxDashPart,

= gxBoundsPart |

gxGeonet ryPart |

Cor ner Poi nt Part | gxControl PointPart |

xJoi nPart | gxStartCapPart |
gxDashPart | gxPatternPart

detail in the chapter “Transform Objects” in this

book. Note that values specifying join, cap, and dash parts in geometric shapes are used
in typographic shapes to specify various glyph parts. Note also that you can specify no
parts or all parts in the mask. You decide which shape parts are appropriate for your

needs.

Hit-Test Info Structure

When you call GXHi t Test Shape, it returns some information as a function result and
other information in a hit-test info structure. The first three fields of the hit-test info
structure give all the relevant information about the hit:

struct gxHi tTestInfo {

gxShapePar t what ;

| ong i ndex;

Fi xed di st ance;

gxShape whi ch;

gxShape cont ai ner Pi ct ure;
| ong cont ai ner | ndex;

| ong t ot al | ndex;

s
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The what field tells you which shape parts out of those specified in your mask were hit,
if any. It is identical to the GXHi t Test Shape function result.

The i ndex field tells you the index number of the point in the geometry that is closest to
the hit point.

The di st ance field tells you how far, in geometry coordinates, the hit point is from the
first shape part that was hit. GXHi t Test Shape analyzes shape parts in a specific order—
the order listed in the gxShapePar t s enumeration. By carefully specifying shape parts,
you can use GXHi t Test Shape to obtain specific distance information for a given part.
For example, if you are hit-testing a line like that shown in Figure 2-5 on page 2-21, you
can determine the distance from the hit point to the pen if you exclude both bounds and
geometry from the test.

The remaining fields in the hit-test info structure are not used by GXHi t Test Shape.

Hit-Testing Example

Listing 2-2 uses hit-testing to determine whether a point (aPoi nt ) is contained in the
geometry that represents a shape (gShape). The code sets up a shape-part mask (mask)
specifying that only the geometry it to be tested for, and calls the GXSet ShapeHi t Test
function to assign the mask, plus a tolerance of zero, to the shape’s transform.

Listing 2-2 Hit-testing a line

gxShape poi nt Shape;

gxPoi nt aPoint = {ff(50), ff(51)};
gxShapePar t mask = gxCeonetryPart;
gxShapePar t resul t Mask;

gxHi t TestInfo resultlnfo;

poi nt Shape = GXNewPoi nt ( &aPoi nt) ;

GXSet ShapeHi t Test (gShape, mask, ff(0));

resul t Mask = GXHi t Test Shape(gShape, &aPoint, & esultlnfo);
GXDi sposeShape( poi nt Shape) ;

The function result from GXHi t Test Shape tells which part of the shape was hit.
Because only one part (gxCGeormret r yPar t ) is specified and tolerance is 0, a successful
hit is possible only if aPoi nt is actually within the geometry of the shape.

In the event of a successful hit, GXHi t Test Shape also fills in a gxHi t Test | nf o
structure (r esul t | nf o parameter) that contains additional information about the hit.

The gxHi t Test | nf o structure is described on page 2-50. The GXHi t Test Shape
function is described on page 2-86. Because the shape parts to test against are specified
in a shape’s transform object, the list of defined QuickDraw GX shape parts, and the
GXSet ShapeHi t Test function, are described in the chapter “Transform Objects” in
this book.
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Flattening and Unflattening Shapes

In order to save a QuickDraw GX shape (shape object plus its referenced objects) to
external storage, transmit it across a network, or save it to the Clipboard, you must
convert it into an equivalent flattened, rather than object-based, description. The
flattened information is a compressed and stream-based description with a public
format so that applications can share the data and reconstruct the objects.

You can use the GXFI at t enShape function to convert any shape (even a picture shape,
which contains other shapes) into its flattened form. You can then store the data, examine
it, or manipulate it as you wish; the data follows the format defined in the stream format
chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.

To reconstruct a shape’s object-based description from its flattened stream, you can
manually create and initialize a set of objects based on the information in the stream,
but if QuickDraw GX is available, it is far easier and more efficient to use the

GXUnf | at t enShape function to do it automatically.

To use the flattening or unflattening functions, you first allocate a structure called a
spool block. The spool block contains needed information and points to a buffer that
holds the flattened data. In the spool block, you are required to provide a pointer to a
callback spool function that you provide. The spool function reads the stream data into
the buffer or writes it to a file from the buffer.

Listing 2-3 is a library function that flattens a shape and returns a handle to the flattened
data. It uses a spool-block structure (spool ) embedded within a library-defined
structure (bl ock) of type User Spool . The function sets up the spool-block structure,
including placing into it a pointer to the spool function. It specifies ni | for the buffer
pointer and 0 for the buffer size, in which case QuickDraw GX allocates a default buffer
for the task. When it calls GXFI at t enShape, the function sets two flatten flags, so that
both a list of fonts and a list of all the individual glyphs used is attached to the flattened
shape.

Listing 2-3 Flattening a shape

Handl e ShapeToHandl e( gxShape sour ce)

{
User Spool bl ock;
bl ock. spool . spool Procedure = (long (*) (gxSpool Cormand,
struct gxSpool Bl ock *)) Handl eSpool Proc;
bl ock. spool . buffer = nil
bl ock. spool . buf ferSi ze = 0;
GXFl at t enShape( source
gxFontLi stFlatten | gxFontd yphsFl atten
&bl ock. spool ) ;
return bl ock. dat a;
}
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Listing 2-4 is a library function that unflattens a shape from data referenced by a handle
(sour ce). Like Listing 2-3, it sets up a spool-block structure and places into it a pointer
to the spool function. When it calls GXUnf | at t enShape, the function specifies the size
of the flattened data and the list of view ports to be assigned to the unflattened shape’s

transform object.

Listing 2-4 Unflattening a shape

2-40

gxShape Handl eToShape(Handl e source, |ong count,
const gxViewPort portList[])

{
User Spool bl ock
bl ock. spool . spool Procedure = (long (*) (gxSpool Command,
struct gxSpool Bl ock *)) Handl eSpool Proc;
bl ock. spool . buffer = nil
bl ock. spool . bufferSi ze = 0;
bl ock. data = source;
return GXUnfl att enShape( &bl ock. spool, count, portList);
}

Your flattening / unflattening spool function responds to five commands from
QuickDraw GX (described on page 2-92). In most cases it simply reads or writes a buffer
of data at a time during the flattening or unflattening operation, and then closes up
when the operation is finished. However, for special purposes you can write a spool
function that parses the stream of data by reading information in the spool block and
manipulating the size of the buffer that QuickDraw GX can read from or write into.

Listing 2-5 is a partial listing that shows the overall structure of a typical spool function
for flattening and unflattening. This function, however, parses the stream as it is being
flattened or unflattened. In the case of writing (flattening), the listing shows that the
function sets the buffer size to equal the current operation size so that no more than a
single operation can be flattened at once. Therefore, each time it is called, the spool file
can read the fields of the spool block to determine the kind of information the current
operation consists of and decide how large to make the buffer for the next write.
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Listing 2-5 A spool function that parses shape data

static | ong MyParseSpool Proc(spool Cormand comand,
gxSpool Bl ock *bl ock)

{
switch (conmand) {
case openReadSpool :
[\
/* spool function prepares for unflattening */
. %)
0
br eak; 3
case openWiteSpool : e}
o
g
/* spool function prepares for flattening */ iz
br eak;
case cl oseSpool :
/* spool function closes up when finished */
br eak;
case readSpool :
/* spool function parses and reads for unflattening */
br eak;
case writeSpool:
/* see if current operation < 32K (real buffer size) */
i f (bl ock->spool.operationSize < 32768)
/* set buffer size to operation size */
bl ock- >spool . buf fer Si ze = bl ock->spool . operati onSi ze;
el se
bl ock->spool . buf ferSi ze = 32000; /* don't overflow */
/*
Spool function exam nes spool bl ock, parses data,
wites flatttened data to disk
*/
br eak;
}
}
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The application sets up the conditions for this spool function by first allocating a 32 KB
buffer, but setting the si ze field of the spool block to 1. This causes GXFl at t enShape
or GXUnf | at t enShape to read only a single byte into the buffer the first time through,
after which the spool function can analyze that byte and proceed with parsing. (For
simple reading or writing, your application typically sets the si ze field to the actual size
of the buffer—32 KB in this case—and the spool function does not parse the stream at all).

The GXFI at t enShape function is described on page 2-88. The GXUnf | at t enShape
function is described on page 2-90. The spool block structure is described on page 2-49.
The application-defined spool function is described on page 2-91. The flatten flags are
described on page 2-48.

Shape-Related Functions Described Elsewhere

Table 2-6 lists every QuickDraw GX function whose name contains the word Shape, but
whose description is not found in this chapter. For each book and chapter, the table lists
the shape-related functions described in that chapter. Table 2-6 is intended to help you
locate the descriptions of functions you may have been searching for in this chapter.

Table 2-6 Shape-related functions described elsewhere

Book and chapter Shape functions described
Inside Macintosh: QuickDraw GX Objects [this book]

“Ink Objects” GXGet ShapeCol or
GXSet ShapeCaol or
GXGet Shapel nkAttri but es
GXSet Shapel nkAttri but es
GXGet ShapeTr ansf er
GXSet ShapeTr ansf er

“Transform Objects” GXGet Shaped i p
GXSet Shaped i p
GXGet ShapeHi t Test
GXSet ShapeHi t Test
GXGet ShapeMappi ng
GXSet ShapeMappi ng
GXGet ShapeVi ewPort s
GXSet ShapeVi ewPort s
GXMapShape
GXMoveShape
GXMoveShapeTo
GXRot at eShape
GXScal eShape
GXSkewShape
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Table 2-6 Shape-related functions described elsewhere (continued)
Book and chapter Shape functions described
“View-Related Objects” GXGet ShapeDevi ceAr ea

GXGet ShapeDevi ceBounds
GXGet ShapeDevi ceCol or s
GXGet Shaped obal Bounds
GXGet Shaped obal Vi ewPort s
GXGet Shaped obal Vi ewDevi ces
GXGet ShapelLocal Bounds

Inside Macintosh: QuickDraw GX Graphics

“Geometric Shapes” GXCount ShapeCont our s
GXCount ShapePoi nt s
GXGet ShapeFi | |
GXSet ShapeFi | |
GXCet Shapel ndex
GXGet ShapePart s
GXSet ShapePart s
GXGet ShapePoi nt s
GXSet ShapePoi nt s
GXNewShapeVect or
GXSet ShapeVect or

“Geometric Styles” GXGet ShapeCap
GXSet ShapeCap
GXGet ShapeCur veError
GXSet ShapeCur veError
GXGet ShapeDash
GXSet ShapeDash
GXGet ShapeDashPosi ti ons
GXGet ShapeJoi n
GXSet ShapeJoi n
GXGet ShapePatt ern
GXSet ShapePat t ern
GXGet ShapePat t er nPosi ti ons
GXGet ShapePen
GXSet ShapePen
GXGet ShapeStyl eAttri butes
GXSet ShapeStyl eAttri butes

continued
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Table 2-6 Shape-related functions described elsewhere (continued)

Book and chapter Shape functions described

“Geometric Operations” GXCont ai nsBoundsShape
GXCont ai nsShape
GXDi f f er enceShape
GXExcl udeShape
GXGet ShapeAr ea
GXGet ShapeBounds
GXSet ShapeBounds
GXGet ShapeCent er
GXGet ShapeDirection
GXCGet ShapeLengt h
GXl nset Shape
GXI nt er sect Shape
GXl nvert Shape
GXReduceShape
GXRever seDi f f er enceShape
GXRever seShape
GXShapelLengt hToPoi nt
GXSi npl i f yShape
GXTouchesBoundsShape
GXTouchesShape
GXUni onShape

“Bitmap Shapes” GXCet ShapePi xel
GXSet ShapePi xel

Inside Macintosh: QuickDraw GX Typography

“Typographic Styles” GXCet ShapeDevi ceFont Metri cs
GXCet ShapeEncodi ng
GXSet ShapeEncodi ng
GXGet ShapeFace
GXSet ShapeFace
GXGet ShapeFont
GXSet ShapeFont
GXGet ShapeText Si ze
GXSet ShapeText Si ze
GXGet Shapedusti fication
GXSet Shapedustification
GXGet ShapeFont Metri cs
GXGet ShapeFont Vari ati ons
GXSet ShapeFont Vari ati ons
GXGet ShapeFont Vari ati onSuite
GXGet ShapelLocal Font Metri cs
GXGet ShapeText Attri butes
GXSet ShapeText Attri butes
GXGet ShapeTypogr aphi cBounds
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Table 2-6 Shape-related functions described elsewhere (continued)
Book and chapter Shape functions described
“Layout Shapes” GXCGet Layout ShapeParts
GXSet Layout ShapeParts
“Layout Styles” GXGet ShapeRunControl s
GXSet ShapeRunControl s
GXGet ShapeRunFeat ur es
GXSet ShapeRunFeat ur es
GXGet ShapeRun@ yphSubsti tuti ons
GXSet ShapeRun@ yphSubsti tuti ons
GXGet ShapeRunKer ni ngAdj ust nent s
GXSet ShapeRunKer ni ngAdj ust nent s
“Layout Line Control” GXGet ShapeRund yphJust Overri des

GXSet ShapeRund yphJust Overri des
GXGet ShapeRunPri orityJust Overri de
GXSet ShapeRunPri orityJust Overri de

Inside Macintosh: QuickDraw GX Environment and Utilities

“QuickDraw GX Debugging” GXGet ShapeDr awEr r or
GxXVal i dat eShape

Shape Objects Reference

This section provides reference information about the data structures and functions that
allow you to create and manipulate shape objects and alter their properties. It includes

= type definitions of the data types, including enumerations, that are specific to shape
objects

» descriptions of the QuickDraw GX functions that operate on shape objects in general,
independent of the type of shape involved

= a description of an application-defined function used for flattening and unflattening
shapes

Constants and Data Types

This section describes the constants and the data types that you use to obtain and
provide information about shape objects.
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The Shape Object

Shape Type

QuickDraw GX provides you with access to an individual shape object through a
gxShape reference:

typedef struct gxPrivateShapeRecord *gxShape;

In this type definition, gxShape is a type-checked reference, not an actual pointer to any
defined structure. The contents of the shape object are private.

A shape object’s shape type specifies what type of geometry the shape object has.
Constants for all shape types are defined in the gxShapeTypes enumeration:

enum gxShapeTypes {
gxEnptyType = 1,
gxPoi nt Type,
gxLi neType,
gxCurveType,
gxRect angl eType,
gxPol ygonType,
gxPat hType,
gxBi t mapType,
gxText Type,
gxd yphType,
gxLayout Type,
gxFul | Type,
gxPi ct ureType

b
typedef | ong gxShapeType;

The individual shape types are described further in Table 2-1 on page 2-9.

Shape Fill
Each shape object has a shape fill property. The shape fill specifies how QuickDraw GX
interprets the geometry of the shape: how the shape is drawn, how the shape is
hit-tested, and how certain geometric operations, like the intersection operation,
interpret the shape.
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Constants for all shape fills are defined in the gxShapeFi | | s enumeration:

enum gxShapeFilIs {

gxNoFi | I, /* shape not drawn */

gxQpenFr aneFi | |, /* framed, one edge |left open */
gxFrameFi | | = gxOpenFraneFi ||,

gxCl osedFraneFi | |, /* framed, closed conpletely */

gxHol | owFi | | = gxC osedFraneFil |,

gxEvenQddFi I 1, /* filled using even-odd rule */

gxSol i dFi | | = gxBEvenQddFi I |,

ogxW ndi ngFi | I, /* filled using w ndi ng-nunber rule */
gxl nver seEvenddFi | |, /* filled inverse of even-odd rule */

gxl nverseSol i dFi | | gxl nver seEvenQddFi | |,
gxl nverseFil | gxl nver seEvenQddFi | |,
gxl nver seW ndi ngFi | | /* filled inverse of w nding-nunmber */

i
t ypedef |ong gxShapeFill;

The individual shape fills are described further in Table 2-2 on page 2-13.

Shape Attributes

Each shape object has a set of attributes. Shape attributes are a group of flags that
modify the behavior of the shape object. Constants for all shape attributes are defined in
the gxShapeAt t ri but es enumeration:

enum gxShapeAttri butes {

gxNoAt tri butes, /* no attributes set */
gxDi r ect Shape = 0x0001, /* prefer GX heap */
gxRenot eShape = 0x0002, /* prefer accel. nenory */
gxCachedShape = 0x0004, /* optimze drawi ng */
gxLockedShape = 0x0008, /* lock shape geonetry */
gxG& oupShape = 0x0010, /* treat as single shape */
gxMapTr ansf or nShape = 0x0020, /* alter transform*/

0x0040, /* copy picture itens */
gxl gnor ePl at f or nBhape 0x0080, /* use glyph codes */
gxNoMetri csG i dShape 0x0100, /* don’t use hinting */
gxDi skShape = 0x0200, /* unload this first */
gxMenor y Shape = 0x0400 /* unload this |ast */

gxUni quel t emrsShape

1
typedef | ong gxShapeAttri bute;

The individual shape attributes are described further in Table 2-4 on page 2-16.
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Flatten Flags

2-48

The flatten flags are used in a parameter to the GXFI at t enShape function, to control
the amount of font and bitmap information to include in a flattened shape. The flatten
flags are defined in the gxFl at t enFl ags enumeration:

enum gxFl att enFl ags {

gxFont Li st Fl atten = 0x01,
gxFont d yphsFl att en = 0x02,
gxFont Vari ati onsFl atten = 0x04,
gxBi t mapAl i asFl atten = 0x08

b
t ypedef |ong gxFl attenFl ag;

Constant descriptions

gxFont Li st Fl atten
Instructs the GXFI at t enShape function to attach to the flattened
shape a tag object containing a list of the fonts referenced in the
shape.

gxFont d yphsFl att en
Instructs the GXFIl at t enShape function to attach to the flattened
shape a tag object containing a list of the specific glyphs used from
each font referenced by the shape.

gxFont Vari ati onsFl atten
Instructs the GXFI at t enShape function to attach to the flattened
shape a tag object containing variation-axis coordinates describing
all font variations used by the flattened shape.

gxBi t mapAl i asFl atten
Instructs the GXFI at t enShape function to include with the
flattened shape all image data from any bitmap shapes that are
referenced by the shape. If this flag is not set, image data from
bitmap shapes whose image data is disk-based is not included in
the flattened shape, although the image data is not lost because a
tag object specifying the file holding the image data is flattened
along with the shape.

For more information on flattening shapes, see “Flattening and Unflattening Shapes”
beginning on page 2-39. The GXFI at t enShape function is described on page 2-88.

For information on font variations, see the font objects chapter of Inside Macintosh:
QuickDraw GX Typography. For information on bitmap image data, see the bitmap shapes
chapter of Inside Macintosh: QuickDraw GX Graphics.
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The Spool Block

The spool block structure is set up by an application before calling GXFI at t enShape or
GXUnf | at t enShape. Both the application and QuickDraw GX use and place values
into the spool block.

struct gxSpool Bl ock {

gxSpool ProcPtr spool Procedur e;
voi d *puf fer;
| ong buf ferSi ze;
| ong count; ]
| ong operationSi ze; %
| ong operationCOff set ; ‘8
gxG aphi csOpcode | ast TypeQpcode; 8
[}

gxG aphi csOpcode current Operati on
gxG aphi csOpcode current Oper and;
unsi gned char conpr essed,;

s

Field descriptions

spool Procedure A pointer to an application-defined function that either saves
the flattened data or supplies the data for unflattening. The
gxSpool ProcPtr type is defined as follows:

typedef |ong (*gxSpool ProcPtr)
(gxSpool Comrand conmand,
struct gxSpool Bl ock *bl ock);

The format for the spool function is described on page 2-91.

buf f er A pointer to a buffer that holds the flattened data, after flattening or
before unflattening. In either case the buffer is allocated by the
application.

buf f er Si ze The size of the buffer. (Set by the application.)

count The number of bytes of data read into or out of the bulffer. (Set by
QuickDraw GX.)

operationSize The size of the current operation in the flattened stream. It is equal
to the size field of the operand of the current operation. For
flattening, it is the amount of data that QuickDraw GX will place
into the buffer to complete the current operation; for unflattening,
it is the amount of information that the spool function must
place in the buffer to complete the current operation. (Set by
QuickDraw GX.)
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operationCOf f set
For flattening, the offset in bytes from the beginning of the current
operation to the end of the data currently in the buffer. For
unflattening, the offset in bytes from the beginning of the current
operation to the start of the data that needs to be placed in the
buffer. It is the amount of the current operation that has so far been
flattened or is about to be unflattened. (Set by QuickDraw GX.)

| ast TypeOpcode
The type of object currently being flattened or unflattened. It is one
of the constants defined in the gxGr aphi csNewOpcode
enumeration. (Set by QuickDraw GX.)

current Operation
The type of operation currently being flattened or unflattened. It is
one of the constants defined in the gxGr aphi csOper at i onOpcode
enumeration. (Set by QuickDraw GX.)

current Operand The type of data (within the current object) being flattened or
unflattened. It is one of the constants defined in one of the data
opcode enumerations, such as the gxShapeDat aOpcode
enumeration or the gx St yl eDat aOpcode enumeration. (Set
by QuickDraw GX.)

conpr essed The type of compression applied to the current item. (Set by
QuickDraw GX.)

General information about flattening shapes is found in the section “Flattening and
Unflattening Shapes” beginning on page 2-39. The GXFI at t enShape function is
described on page 2-88. The GXUnf | at t enShape function is described on page 2-90.
The QuickDraw GX stream format, including the opcodes it uses and the types of
compression it supports, is described in the stream format chapter of Inside Macintosh:
QuickDraw GX Environment and Utilities.

The Hit-Test Info Structure

The hit-test info structure is a structure in which both the GXHi t Test Shape and
GXHi t Test Pi ct ur e functions return information. GXHi t Test Shape uses only
the first three fields; GXHi t Test Pi ct ur e uses all seven fields.

struct gxHi tTestInfo {
gxShapePar t what ;

| ong i ndex;

Fi xed di st ance;

gxShape whi ch;

gxShape cont ai ner Pi cture;
| ong cont ai ner | ndex;

| ong t ot al | ndex;

2-50 Shape Objects Reference



CHAPTER 2

Shape Objects

Field descriptions

what The parts of the shape that were hit, if any. QuickDraw GX returns
in this field a mask denoting all shape parts (out of those specified
for the hit-test) that are within the tolerance of the hit-test from
the hit point. Shape parts are defined in the gxShapePar t s
enumeration; the tolerance and the subset of shape parts to test for
make up the hit-test parameters. All are described in the chapter
“Transform Objects” in this book.

i ndex The index of the nearest point in the geometry to the hit point.
Every point in a shape’s geometry has an index number (indexes
start at 1).

di stance The distance in geometry units from the hit point to the closest

point on the shape part that was hit. (If no part was hit, this value is
undefined.) If more than one shape part was hit, this is the distance
to the first shape part encountered that is within the tolerance of the
hit point. The order in which shape parts are examined during
hit-testing is defined by the gxShapePar t s enumeration,
described in the chapter “Transform Objects” in this book.
whi ch A reference to the specific shape that was hit. (Used only by
GXHi t Test Picture.)
contai nerPicture
A reference to the picture shape that immediately contains the
specific shape that was hit. Note that this may be a picture shape
contained at some level within the picture shape specified in the call
to GXHi t Test Pi ct ur e. (Used only by GXHi t Test Pi cture.)
cont ai ner I ndex The index number—within the immediately containing shape—of
the specific shape that was hit. (Used only by GXHi t Test Pi cture.)
t ot al | ndex The index number—within the picture shape specified in the call to
GXHi t Test Pi ct ur e—of the specific shape that was hit. (Used
only by GXHi t Test Pi cture.)

The GXHi t Test Shape function is described on page 2-86. The GXHi t Test Pi ct ur e
function is described in the picture shapes chapter of Inside Macintosh: QuickDraw GX
Graphics.

Functions

This section describes the QuickDraw GX functions you can use to
= create and manipulate a shape object

= manipulate the properties of a shape object, including converting a shape from one
type to another

= directly manipulate a shape’s geometry
s flatten and unflatten a shape

= draw and hit-test a shape
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Note

Shape-related QuickDraw GX functions not described in this section are
listed and cross-referenced in Table 2-6 on page 2-42. O

Creating and Manipulating Shape Objects

The functions described in this section allow you to work with shapes as objects in
memory. With the functions in this section, you can

» determine the default shape object

» create and dispose of a shape object

» find the size of a shape object in memory
= copy, clone, and compare shape objects

» cache a shape object

GXGetDefaultShape

DESCRIPTION

You can use the GXGet Def aul t Shape function to obtain a reference to the default
shape object for a particular shape type.

gxShape GXGet Def aul t Shape(gxShapeType aType);

aType A shape type that specifies which default shape object to return.

function result A reference to the default shape for the shape type specified by the aType
parameter.

Note that the return value of this function is a reference to the actual default shape
object, not a copy of it. If you edit the shape returned by this function, you alter the
actual default shape object that the system uses when creating new shape objects.

You can also alter a default shape object by using the GXSet Def aul t Shape function.

ERRORS, WARNINGS, AND NOTICES

2-52

Errors
out _of _nenory
illegal type_ for_shape (debugging version)
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Default shape objects are discussed in the section “Default Shapes” beginning on
page 2-18.
The GXSet Def aul t Shape function is described in the next section.

To create a copy of a default shape object, use the GXNewShape function, described on
page 2-54.

GXSetDefaultShape

DESCRIPTION

You can use the GXSet Def aul t Shape function to replace the default shape object of a
particular shape type.

voi d GXSet Def aul t Shape(gxShape target);

t ar get A reference to the new default shape object.

The GXSet Def aul t Shape function replaces an existing default shape with the shape
specified by the t ar get parameter. The shape type of the target shape determines which
default shape is replaced. This function disposes of the old default shape and increments
the owner count of the target shape.

You can use the GXSet Def aul t Shape function to replace the style, ink, or transform of
one of the default shapes by specifying a target shape with a different style, ink, or
transform than the old default shape. When QuickDraw GX creates new shapes of the
target shape’s shape type, the new shape will have the same ink, style, and transform as
the target shape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

shape_is_nil

illegal type for_shape (debugging version)

Default shape objects are discussed in the section “Default Shapes” beginning on
page 2-18.

To create a copy of a default shape object, use the GXNewShape function, described in
the next section.
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GXNewShape

DESCRIPTION

You can use the GXNewShape function to create a new shape of a specified shape type.
gxShape GXNewShape( gxShapeType aType);

aType The type of shape object to create.

function result A reference to a newly created copy of the default shape object of the type
specified by the aType parameter.

The GXNewShape function creates a copy of the default shape object of the type specified
by the aType parameter and gives it an owner count of 1.

Although this function creates a copy of the default shape, it does not create a copy of
the default shape’s style, ink, or transform. The new shape returned by this function
contains references to same style, ink, and transform as the default shape. You can
change the style, ink, and transform of the shape by using the functions

GXSet ShapeSt yl e, GXSet Shapel nk, and GXSet ShapeTr ansf orm

You can use this function by itself to create empty and full shapes. For other shape

types, you can use this function to create a shape and then you can customize the shape’s
geometry by using additional functions, such as GXSet ShapeGeonet ry or one of the
shape-specific functions such as GXSet Poi nt, GXSet Li ne, GXSet Pat hPart s, or
GXSet @ yphParts.

SPECIAL CONSIDERATIONS

If no error occurs, the GXNewShape function creates a shape object; you are responsible
for disposing of that object when you no longer need it.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

2-54

Errors
out _of nenory
illegal type for_shape (debugging version)

Shape types, including empty and full shapes, are described in the section “Shape Type”
beginning on page 2-9.

Default shape objects are discussed in the section “Default Shapes” beginning on
page 2-18. To examine a default shape, use the GXCGet Def aul t Shape function,
described on page 2-52. To replace a default shape, use the GXSet Def aul t Shape
function, described on page 2-53.
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The GXSet ShapeSt y| e function is described on page 2-70; the GXSet Shapel nk
function is described on page 2-71; the GXSet ShapeTr ansf or mfunction is described
on page 2-73.

The GXSet ShapeCeonet ry function is described on page 2-67. Other geometry-setting
functions are described in the shape-specific chapters of Inside Macintosh: QuickDraw GX
Graphics and Inside Macintosh: QuickDraw GX Typography.

For an example of the use of this function, see page 2-24.

DESCRIPTION
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You can use the GXDi sposeShape function to release a reference to a shape.

voi d GXDi sposeShape( gxShape target);

t ar get A reference to the shape to dispose of.

The GXDi sposeShape function decrements the owner count of the shape specified by
the t ar get parameter and releases any memory used by the shape if the owner count
goes to 0.

SPECIAL CONSIDERATIONS

You cannot dispose of a shape that is locked, either because the gxLockedShape
attribute is set or because GXLock Shape was called to lock the shape. Depending on
how the shape became locked, you must call GXSet ShapeAttri but es or

GXUnl ockShape before calling GXDi sposeShape on a locked shape.

ERRORS, WARNINGS, AND NOTICES

Errors

shape_is_nil

shape_access_not _al | owed (debugging version)
Warnings

cannot _di spose_def aul t _shape (debugging version)
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Owner counts are discussed in the section “Copying, Comparing, and Cloning Shape
Objects” beginning on page 2-25, and in the section “Manipulating a Shape Object’s
Owner Count” beginning on page 2-31.

To examine the owner count of a shape, use the GXCGet ShapeOaner s function,
described on page 2-76. To increment the owner count of a shape, use the
GXC oneShape function, described on page 2-61.

For an example of the use of this function, see page 2-24.

GXGetShapeSize

DESCRIPTION

You can use the GXGet ShapeSi ze function to determine the amount of memory
currently occupied by a shape object.

| ong GXCet ShapeSi ze( gxShape source);

source A reference to the shape object to determine the current memory size of.

function result The number of bytes of memory currently occupied by the shape
specified in the sour ce parameter.

The GXCGet ShapeSi ze function takes the source shape’s type, owner count, fill,
attributes, and geometry into consideration. It does not include the memory used by the
shape’s style, ink, transform, or tag objects, but does include the memory used by the
references to them.

The function result also includes the size of some shape properties private to
QuickDraw GX, but does not include the size of the shape cache or the size of any
memory overhead used to represent the shape.

This function returns only the memory size currently used by the shape. For example,
when a shape is unloaded to disk it uses less memory, and the result of this function
reflects its smaller size.

You can use the GXLoadShape function to load a shape into memory before determining
its size.

ERRORS, WARNINGS, AND NOTICES

2-56

Errors
shape_is_nil
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To find the size of a shape’s cache, use the GXGet ShapeCacheSi ze function, described
on page 2-64.

The GXLoadShape function is described in the memory management chapter of Inside
Macintosh: QuickDraw GX Environment and Utilities.

For information about the memory size of graphic shapes, see the geometric shapes
chapter of Inside Macintosh: QuickDraw GX Graphics. For information about the memory
size of typographic shapes, see the typographic shapes chapter of Inside Macintosh:
QuickDraw GX Typography.

DESCRIPTION
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The GXCopy ToShape function copies the contents of one existing shape to another or
else it creates a new shape and copies the contents of an existing shape to it. You can, for
example, use this function to create a copy of a shape so that you can modify it without
changing the original shape.

gxShape GXCopyToShape(gxShape target, gxShape source);

target A reference to the shape to copy the source shape’s contents into. If you
specify ni | for this parameter, the function creates a new shape.

source A reference to the shape to copy from.

function result A reference to the copy (that is, the target shape).

The GXCopy ToShape function copies the properties and the geometry of the shape
specified by the sour ce parameter into the shape specified by the t ar get parameter. It
also copies the references to the source shape’s ink, style, transform, and tags; that is,
after the function returns, the target shape and the source shape share the same ink,
style, transform, and tag objects. This function increments by 1 the owner counts of the
source shape’s ink, style, transform, and tag objects, and disposes of the original ink,
style, transform, and tags of the target shape.

If you specify ni | for thet ar get parameter, this function creates a new shape to copy
the contents of the source shape into.

SPECIAL CONSIDERATIONS

If you specify ni | for thet ar get parameter and no error occurs, the GXCopy ToShape
function creates a new shape object; you are responsible for disposing of that object
when you no longer need it.
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If the target shape is locked, the GXCopy ToShape function posts a
shape_access_not _al | owed error. If you try to copy a picture into a shape that is
contained in the picture, this function posts a pi ct ur e_cannot _contai n_i t sel f
error. If you try to copy a shape of one type into the default shape of another type, this
function posts a cannot _di spose_def aul t _shape warning.

This function does not copy the pixel image of bitmap shapes, the shapes contained
within picture shapes, or the set of style objects associated with glyph or layout shapes;
instead, it copies the references to them. To obtain a complete copy of a bitmap shape,
picture shape, glyph shape, or layout shape, use the GXCopy DeepToShape function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
shape_is_nil

shape_access_not _al | oned (debugging version)
pi cture_cannot _contain_itself (debugging version)
Warnings

cannot _di spose_def aul t _shape (debugging version)

To create a new shape that is a copy of the default shape instead of a copy of an existing
shape, use the GXNewShape function, described on page 2-54.

The GXCopyDeepToShape function copies the pixel image of bitmap shapes and the
shapes contained within picture shape; it is described in the next section. For more
information about copying bitmap shapes and picture shapes, see Inside Macintosh:
QuickDraw GX Graphics.

For information about copying typographic shapes, see the typographic shapes chapter
of Inside Macintosh: QuickDraw GX Typography.

GXCopyDeepToShape

2-58

The GXCopyDeepToShape function copies the contents of one existing shape to another,
or creates a new shape and copies the contents of an existing shape to it. For bitmap
shapes, picture shapes, glyph shapes, and layout shapes, GXCopy DeepToShape copies
more information than the GXCopy ToShape function does.

gxShape GXCopyDeepToShape(gxShape target, gxShape source);

target A reference to the shape to copy the source shape’s contents to. If you
specify ni | for this parameter, this function creates a new shape.

source A reference to the shape to copy from.

function result A reference to the copy (that is, the target shape).
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The GXCopyDeepToShape function copies the properties and the geometry of the shape
specified by the sour ce parameter into the shape specified by the t ar get parameter. It
also copies the references to the source shape’s ink, style, transform, and tags; that is,
after the function returns, the target shape and the source shape share the same ink,
style, and transform objects. This function increments by 1 the owner counts of the
source shape’s ink, style, and transform, and disposes of the ink, style, and transform of
the target shape.

If you specify ni | for thet ar get parameter, this function creates a new shape to copy
the contents of the source shape into.

The GXCopyDeepToShape function is similar to the GXCopy ToShape function except
that it performs these additional operations:
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» For bitmap shapes, GXCopyDeepToShape also copies the complete pixel image.

» For picture shapes, GXCopy DeepToShape also copies each shape in the source
picture. If the source picture contains other picture shapes, their shapes are also
recursively copied. The styles, inks, and transforms of the shapes within the picture
are not copied; instead the copied shapes share references to the styles, inks, and
transforms of the original shapes, and the GXCopyDeepToShape function increments
by 1 the owner counts of the original styles, inks, and transforms.

» For glyph and layout shapes, GXCopy DeepToShape also copies the set of style
objects referenced in the style list that is part of the shape’s geometry.

Because the GXCopyDeepToShape function copies the pixel image of bitmap shapes
and the shapes contained within picture shapes, you can use it to create a copy of a
bitmap or a picture, and then modify the copy without changing the original bitmap or
picture.

SPECIAL CONSIDERATIONS

If you specify ni | for thet ar get parameter and no error occurs, the
GXCopyDeepToShape function creates a new shape object; you are responsible for
disposing of that object when you no longer need it.

If you try to copy a picture into a shape that is contained in the picture, the

GXCopy DeepToShape function posts a pi ct ur e_cannot _contai n_i t sel f error. If
the target shape is locked, this function posts a shape_access_not _al | owed error.
If you try to copy a shape of one type into the default shape of another type, this
function posts a cannot _di spose_def aul t _shape warning.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
shape_is_nil

shape_access_not _al | owed (debugging version)
pi cture_cannot _contain_itself (debugging version)
Warnings

cannot _di spose_def aul t _shape (debugging version)

To create a new shape that is a copy of the default shape instead of a copy of an existing
shape, use the GXNewShape function, described on page 2-54.

To make a copy of an existing shape without copying all information for bitmap shapes,
picture shapes, glyph shape, and layout shapes, use the GXCopyToShape function,
described in the previous section.

For information about copying typographic shapes, see the typographic shapes chapter
of Inside Macintosh: QuickDraw GX Typography.

GXEqualShape

DESCRIPTION

2-60

You can use the GXEqual Shape function to determine if two shapes are equal.
bool ean GXEqual Shape(gxShape one, gxShape two);

one A reference to one of the shapes to test for equality.

t wo A reference to the other shape to test for equality.

function result t r ue if the shape specified by the one parameter is equal to the shape
specified by the t wo parameter; f al se otherwise.

The GXEqual Shape function returns as its function result a Boolean value indicating
whether the two QuickDraw GX shapes are equal. For two QuickDraw GX shapes to be
equal, they must satisfy these requirements:

s They must have the same shape type and fill, but they do not need to have the same
attributes, owner count, or tag list.

» Their geometries must have identical values; geometries that are equivalent but not
identical are not considered to be equal. To eliminate false rejection of equivalent
geometries, call the GXSi npl i f yShape function to simplify both shapes before you
call GXEqual Shape.
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ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
shape_is_nil

SEE ALSO
Equivalent geometries are described in the section “Copying, Comparing, and Cloning
Shape Objects” beginning on page 2-25. The GXSi npl i f yShape function is described in
the geometric shapes chapter of Inside Macintosh: QuickDraw GX Graphics.
To make a copy of a shape object that is equal by the criteria of this function, use the
GXCopy ToShape function, described on page 2-57.

GXCloneShape
You can use the GXCl oneShape function to clone a shape—that is, to add a reference to
it and increment its owner count.
gxShape GXC oneShape( gxShape source);
source A reference to the shape to clone.
function result A reference to the cloned shape.

DESCRIPTION

The GXCl oneShape function returns a reference to the shape object specified by the
sour ce parameter and increments its owner count by 1. You typically use this function
when you want to create another reference to an existing shape rather than create a
distinct copy of the shape.

This function returns as its function result a reference to the shape—the same reference
you pass in as the sour ce parameter. Thus you can clone a shape with the following
line of C code:

aShapeC one = GXO oneShape(aShape);
This line of code has almost the same affect as
aShaped one = aShape;

that is, it sets the aShapeC one variable to reference the same shape object as the
aShape variable. The difference is that GXCl oneShape also increments the shape’s
owner count.

Shape Objects Reference 2-61

$199[q0 adeys -



CHAPTER 2

Shape Objects

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
shape_is_nil

Owner counts are discussed in the section “Copying, Comparing, and Cloning Shape
Objects” beginning on page 2-25, and in the section “Manipulating a Shape Object’s
Owner Count” beginning on page 2-31.

To examine the owner count of a shape, use the GXGet ShapeOaner s function,

described on page 2-76. To decrement the owner count of a shape, use the
GXDi sposeShape function, described on page 2-55.

GXCacheShape

DESCRIPTION

You can use the GXCacheShape function to prepare a shape for faster drawing.
voi d GXCacheShape( gxShape source);

source A reference to the shape to build the cache for.

The GXCacheShape function prepares a shape for drawing by performing the
calculations necessary to draw the shape and storing them in a shape cache. Then, when
you draw the shape, time is saved because those calculations have already been made.

Although you do not need to call this function before drawing, you can use it to improve
the speed of drawing on the screen.

To build a shape cache, use this function. To delete a shape cache, use the
GXDi sposeShapeCache function. To determine the amount of memory occupied by a
shape cache, use the GXCGet ShapeCacheSi ze function.

SPECIAL CONSIDERATIONS

2-62

If you set the gxCachedShape attribute for a shape, QuickDraw GX automatically
creates a cache and a compressed offscreen bitmap for the shape the first time it draws
the shape. Unlike calling GXCacheShape, setting the gxCachedShape attribute can
result in increased memory requirements for a shape.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Because it performs preliminary calculations involved in drawing, the GXCacheShape
function can, in addition to the errors listed below, post any errors and warnings
associated with the GXDr awShape function. Therefore, GXCacheShape can post
font-related errors if it is caching text.

Errors

out _of _nenory

shape_is_nil

nunber of contours_exceeds_inplenentation_ limt
nunber _of poi nts_exceeds_i npl ementation_limt
si ze_of _pol ygon_exceeds_i npl ementation_limt
size_of path_exceeds_inplenmentation_limt

si ze_of _bitmap_exceeds_inplementation_limt

pattern_lattice_out_of range (debugging version)

Warnings

character_substitution_took place

graphi c_type_cannot _be_dashed (debugging version)

unabl e_to_traverse_open_contour_that_starts_or_ends_off_the_curve
(debugging version)

unabl e_to_draw open_contour_that starts _or_ends_off_the curve
(debugging version)

face override_style font _nust _match_style (debugging version)

Shape caches are discussed in the section “Caching Shape Objects” beginning on
page 2-27. The gxCachedShape attribute is described in that section and also in
Table 2-4 on page 2-16.

The GXGet ShapeCacheSi ze function is described on page 2-64. The GXDi sposeShapeCache
function is described in the next section.

For information about the caching and drawing typographic shapes, see the typographic
shapes chapter of Inside Macintosh: QuickDraw GX Typography.

GXDisposeShapeCache

You can use the GXDi sposeShapeCache function to release the memory occupied by a
shape’s cache.

voi d GXDi sposeShapeCache( gxShape target);

t ar get A reference to the shape whose cache is to be disposed of.

Shape Objects Reference 2-63

$199[q0 adeys -



DESCRIPTION

CHAPTER 2

Shape Objects

The GXDi sposeShapeCache function immediately releases the memory allocated to
the cache of the shape indicated by the t ar get parameter. This function releases only
that memory allocated to the target shape’s cache. It does not release memory allocated
to any related system caches or globals.

To build a shape cache, use the GXCacheShape function. To delete a shape cache, use

this function. To determine the amount of memory occupied by a shape cache, use the
GXGet ShapeCacheSi ze function.

SPECIAL CONSIDERATIONS

You never need to call this function. QuickDraw GX disposes of caches automatically
when it needs additional memory.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
shape_is_nil

Shape caches are discussed in the section “Caching Shape Objects” beginning on
page 2-27. The GXCacheShape function is described on page 2-62. The
GXGet ShapeCacheSi ze function is described in the next section.

GXGetShapeCacheSize

DESCRIPTION

2-64

You can use the GXGet ShapeCacheSi ze function to determine how much memory is
allocated to a shape and its cache.

| ong GXCGet ShapeCacheSi ze( gxShape source);

source A reference to the shape object whose size in memory (including cache) is
to be determined.

function result The approximate number of bytes of memory currently occupied by the
shape and cache referenced in the sour ce parameter.

The GXGet ShapeCacheSi ze function, like the GXGet ShapeSi ze function, calculates
the size of the source shape in memory, and does not include the memory used by the
shape’s referenced tags, style, ink, or transform. However, unlike GXGet ShapeSi ze,
this function result also includes the size of the source shape’s current cache.
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This function returns only the memory size currently being used by the shape and its
cache. If the shape is unloaded to disk, the result of this function indicates the smaller
amount of memory used. If the shape has no cache, the result of this function is simply
the memory size of the shape. You can use the GXLoadShape function to load a shape
into memory before calling this function, to get the full size of the shape and cache.

In the interest of speed, this function provides only an approximation of the memory
requirements of the shape’s cache. The actual memory requirements of the cache depend
on many factors, such as memory overhead, and would be less efficient to calculate. You
can use this function to determine an approximate size for the memory partition needed
for a set of shapes to be loaded and cached at the same time.

To determine the amount of memory occupied by a shape and its cache, use this
function. To build a shape cache, use the GXCacheShape function. To delete a shape
cache, use the GXDi sposeShapeCache function.

ERRORS, WARNINGS, AND NOTICES

Errors
shape_is_nil

SEE ALSO

Shape caches are discussed in the section “Caching Shape Objects” beginning on
page 2-27. The GXCacheShape function is described on page 2-62. The
GXDi sposeShapeCache function is described in the previous section.

The GXLoadShape function is described in the memory management chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.

To determine the amount of memory occupied by a shape without its cache, use the
GXGet ShapeSi ze function, described on page 2-56.

Manipulating Shape Object Properties

This section describes the functions available for manipulating the properties of shape
objects. The functions described in this section allow you to

= determine a shape object’s type, geometry, and fill

= determine the style, ink, and transform objects associated with a shape
= determine a shape object’s attributes

= reset certain shape properties to their default values

= find the owner count of a shape object

= determine the tag objects associated with a shape object

Functions for direct manipulation of the geometry property of a shape object are
described in the next section, “Directly Manipulating a Shape’s Geometry” beginning on
page 2-80.
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GXGetShapeType

You can use the GXGet ShapeType function to determine the shape type of a shape
object.

gxShapeType GXCet ShapeType(gxShape source);

source A reference to the shape object to determine the shape type of.

function result The shape type of the source shape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
shape_is_nil

Shape types are described in the section “Shape Type” beginning on page 2-9.

To assign a shape type to a shape object, use the GXSet ShapeType function, described
in the next section.

GXSetShapeType

DESCRIPTION

2-66

You can use the GXSet ShapeType function to convert a shape object from one shape
type to another.

voi d GXSet ShapeType(gxShape target, gxShapeType newType);

t ar get A reference to the shape object to assign the new shape type to.
newType A reference to the shape type to be assigned to the shape.

The GXSet ShapeType function changes the type of the target shape to the shape type
specified by newType. Many different kinds of conversions are possible: typographic
types can be converted to other typographic types or to graphic types; graphic types can
be converted to other graphic types. The results of the conversion differ in each case,
depending on which type is converted to which other type. See Table 2-5 on page 2-33
for a list of chapters that describe how conversion works for different shape types.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

When you change a shape to a bitmap type, the GXSet ShapeType function performs
preliminary calculations on its data and thus may post, in addition to the errors listed
below, errors associated with the GXDr awShape function. When you change a shape to a
typographic type, GXSet ShapeType may post font-related errors.

Errors
out _of _nenory
shape_is_nil

illegal type for_shape (debugging version)
shape_access_not _al | owed (debugging version)
Warnings

new_shape_cont ai ns_i nval i d_dat a (debugging version)

Notices (debugging version)
shape_type_al ready_set
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What happens when you call GXSet ShapeType to convert shapes of one type to
another is described in Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh:
QuickDraw GX Typography. Table 2-5 on page 2-33 shows which specific chapters to read
for detailed information on conversion among the various types of shapes.

Shape types are described in the section “Shape Type” beginning on page 2-9 of this
chapter.

To determine the shape type of a shape object, use the GXGet ShapeType function,
described in the previous section.

GXSetShapeGeometry

DESCRIPTION

You can use the GXSet ShapeGeonet ry function to copy the geometry from one shape
object to another.

voi d GXSet ShapeCeonetry(gxShape target, gxShape geonetry);

t ar get A reference to the shape to copy the new geometry into.
geonmetry  Areference to the shape to copy the new geometry from.

For two shape objects with the same shape type, the GXSet ShapeGeonet ry function
copies the geometry from the shape referenced by the geonet r y parameter to the shape
referenced by the t ar get parameter. If the type of the shape referenced in the

geonet ry parameter is different from the type of the target shape, the target shape
becomes the geometry shape’s type.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

pi cture_cannot _contain_itself

shape_access_not _al | owed (debugging version)

To directly manipulate the contents of a shape’s geometry, see the section “Directly
Manipulating a Shape’s Geometry” beginning on page 2-34; see also the descriptions of
the GXLock Shape, GXUnl ockShape, GXGet ShapeSt r uct ur e, and GXChangedShape
functions, beginning on page 2-80.

Specific methods for setting and manipulating the geometries of graphic shapes are
described in Inside Macintosh: QuickDraw GX Graphics. Methods for setting and
manipulating the geometries of typographic shapes are described in Inside Macintosh:
QuickDraw GX Typography.

GXGetShapeFill

You can use the GXGet ShapeFi | | function to retrieve the fill property of a shape object.
gxShapeFi | | GXCGet ShapeFi | | (gxShape source);

source A reference to the shape whose fill property you want to retrieve.

function result The fill of the source shape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

2-68

Errors
out _of nenory
shape_is_nil

Shape fills are described in the section “Shape Fill” beginning on page 2-13.

To assign a fill to a shape object, use the GXSet ShapeFi | | function, described in the
next section.

For more information on shape fill as it applies to geometric shapes, see the geometric
shapes chapter of Inside Macintosh: QuickDraw GX Graphics. For more information on
shape fill as it applies to typographic shapes, see the typographic shapes chapter of
Inside Macintosh: QuickDraw GX Typography.
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GXSetShapeFill

You can use the GXSet ShapeFi | | function to change the fill property of a shape object.

voi d GXSet ShapeFi | | (gxShape target, gxShapeFill newFill);

t ar get A reference to the shape whose fill property you want to change.
newsi | | The new value for shape fill.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory
shape_is_nil
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shape_access_not _al | owed (debugging version)
par amet er _out _of range (debugging version)
i nconsi stent _paraneters (debugging version)

Notices (debugging version)
fill _already_set

SEE ALSO
Shape fills are described in the section “Shape Fill” beginning on page 2-13.

This function is further described for geometric shapes in the geometric shapes chapter
of Inside Macintosh: QuickDraw GX Graphics, and for typographic shapes in the
typographic shapes chapter of Inside Macintosh: QuickDraw GX Typography.

To determine the shape fill of a shape object, use the GXGet ShapeFi | | function,
described in the previous section.

GXGetShapeStyle

You can use the GXGet ShapeSt yl e function to determine the style object associated
with a QuickDraw GX shape.

gxStyl e GXGet ShapeStyl e(gxShape source);

source A reference to the shape object whose style object is to be determined.

function result A reference to the style object associated with the source shape object.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
shape_is_nil

The relationship of style objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Style objects themselves are further
discussed in the chapter “Style Objects” in this book.

To change the style object associated with a QuickDraw GX shape, use the
GXSet ShapeSt yl e function, described in the next section.

GXSetShapeStyle

DESCRIPTION

You can use the GXSet ShapeSt yl e function to change the style object associated with a
QuickDraw GX shape.

voi d GXSet ShapeStyl e(gxShape target, gxStyle newStyle);

t ar get A reference to the shape whose style object is to be changed.
newStyl e  Areference to the new style object to associate with the t ar get shape.

The GXSet ShapesSt yl e function disassociates the style object already associated with
the t ar get shape and disposes of it. The function then assigns the style object
referenced by the newSt yl e parameter to the target shape and increments by 1 the
owner count of the new style object.

ERRORS, WARNINGS, AND NOTICES

2-70

Errors

out _of _nenory

shape_is_nil

style is_nil

shape_access_not _al | owed (debugging version)

Notices (debugging version)
styl e_al ready_set
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The relationship of style objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Style objects themselves are further
discussed in the chapter “Style Objects” in this book.

To determine the style object associated with a QuickDraw GX shape, use the
GXGet ShapeSt yl e function, described in the previous section.

GXGetShapelnk

You can use the GXGet Shapel nk function to determine the ink object associated with a
shape object.

gxl nk GXGet Shapel nk( gxShape source);

source A reference to the shape whose ink object is to be determined.

function result A reference to the ink object associated with the source shape object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
shape_is_nil

The relationship of ink objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Ink objects themselves are further
discussed in the chapter “Ink Objects” in this book.

To change the ink object associated with a QuickDraw GX shape, use the
GXSet Shapel nk function, described in the next section.

GXSetShapelnk

You can use the GXSet Shapel nk function to change the ink object associated with a
shape object.

voi d GXSet Shapel nk( gxShape target, gxlnk new nk);

t ar get A reference to the shape whose ink object is to be changed.

new nk A reference to the new ink object to associate with the target shape.
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The GXSet Shapel nk function disassociates the ink object already associated with the
target shape and disposes of it. The function then assigns the ink object referenced by the
newl nk parameter to the target shape and increments the owner count of the new ink
object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

shape_is_nil

ink is nil

shape_access_not _al | owed (debugging version)

Notices (debugging version)
i nk_al ready_set

The relationship of ink objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Ink objects themselves are further
discussed in the chapter “Ink Objects” in this book.

To determine the ink object associated with a QuickDraw GX shape, use the
GXGet Shapel nk function, described in the previous section.

GXGetShapeTransform

You can use the GXGet ShapeTr ansf or mfunction to determine the transform object
associated with a shape object.

gxTransf or m GXCGet ShapeTr ansf or n{ gxShape source);

source A reference to the shape whose transform object is to be determined.

function result A reference to the transform object associated with the source shape
object.

ERRORS, WARNINGS, AND NOTICES

2-72

Errors
out _of _nenory
shape_is_nil
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The relationship of transform objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Transform objects themselves are further
discussed in the chapter “Transform Objects” in this book.

To change the transform object associated with a QuickDraw GX shape, use the
GXSet ShapeTr ansf or mfunction, described in the next section.

GXSetShapeTransform

DESCRIPTION

You can use the GXSet ShapeTr ansf or mfunction to change the transform object
associated with a shape object.

voi d GXSet ShapeTr ansf or m{ gxShape tar get,
gxTransf or m newTr ansf ornj ;

t ar get A reference to the shape whose transform object is to be changed.

newTr ansf orm
A reference to the new transform object to associate with the target shape.

The GXSet ShapeTr ansf or mfunction disassociates the transform object already
associated with the target shape and disposes of it. GXSet ShapeTr ansf or mthen
assigns the transform object referenced by the newTr ansf or mparameter to the target
shape and increments by 1 the owner count of the new transform object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

transformis_nil

shape_access_not _al | owed (debugging version)

Notices (debugging version)
transform al ready_set

The relationship of transform objects to QuickDraw GX shapes is discussed in “About
QuickDraw GX Shapes” beginning on page 2-5. Transform objects themselves are further
discussed in the chapter “Transform Objects” in this book.

To determine the transform object associated with a QuickDraw GX shape, use the
GXGet ShapeTr ansf or mfunction, described in the previous section.
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GXGetShapeAttributes

You can use the GXGet ShapeAt t ri but es function to examine which attributes of a
shape object are set.

gxShapeAt tri but e GXCGet ShapeAttri butes(gxShape source);

source A reference to the shape to find the attributes of.

function result The shape attributes of the source shape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory
shape_is_nil

Shape attributes are described in the section “Shape Attributes” beginning on page 2-16,
and in the section “Getting and Setting a Shape Object’s Type, Fill, and Attributes”
beginning on page 2-28.

To change the attributes of a shape object, use the GXSet ShapeAt t ri but es function,
described in the next section.

For an example of the use of this function, see page 2-29.

GXSetShapeAttributes

2-74

You can use the GXSet ShapeAt t ri but es function to set or clear the attributes for a
particular shape object.

voi d GXSet ShapeAttri but es(gxShape target, gxShapeAttribute
attributes);

t ar get A reference to the shape object to change the attributes of.
attri butes The new shape attributes to be assigned.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

shape_is_nil

par armet er _out _of range (debugging version)
i nconsi stent _paraneters (debugging version)
shape_access_not _al | owed (debugging version)

Warnings
pi cture_expect ed
cannot _set _unique_itens_attribute when_picture _contains_ itens

SEE ALSO
Shape attributes are described in the section “Shape Attributes” beginning on page 2-16,
and in the section “Getting and Setting a Shape Object’s Type, Fill, and Attributes”
beginning on page 2-28.
To examine the attributes of a shape object, use the GXCGet ShapeAt t ri but es function,
described in the previous section.
For an example of the use of this function, see page 2-29.
GXResetShape
You can use the GXReset Shape function to reset the attributes, fill, style, ink, and
transform of a shape to their default values.
voi d GXReset Shape(gxShape target);
t ar get A reference to the shape object whose properties you want to reset.
DESCRIPTION

The GXReset Shape function resets the shape attributes and the shape fill of the shape
object specified by the t ar get parameter to match the shape attributes and shape fill of
the corresponding default shape. The function also resets the style, ink, and transform
references of the target shape to their default values.

The GXReset Shape function does not change the target shape’s geometry, owner count,
or tags.

After the GXReset Shape function returns, the target shape references the same style,
ink, and transform as the corresponding default shape object. The GXReset Shape
function increments by 1 the owner counts of the default style, ink, and transform, and
disposes of the target shape’s original style, ink, and transform.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

shape_is_nil

shape_access_not _al | owed (debugging version)

SEE ALSO
Default shape objects are described in the section “Default Shapes” beginning on
page 2-18.
To examine a default shape, use the GXGet Def aul t Shape function, described on
page 2-52. To replace a default shape, use the GXSet Def aul t Shape function, described
on page 2-53.
For information on resetting typographic shapes, see the typographic shapes chapter of
Inside Macintosh: QuickDraw GX Typography.
GXGetShapeOwners
You can use the GXGet ShapeOaner s function to determine the number of references to
a particular shape object.
| ong GXCGet ShapeOmner s(gxShape source);
source A reference to the shape to find the owner count of.
function result The owner count of the source shape.
DESCRIPTION

The GXGet ShapeOmner s function returns as its function result the current number of
references to the shape object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

2-76

Errors
shape_is_nil

Owner counts for shape objects are discussed in the section “Copying, Comparing, and
Cloning Shape Objects” beginning on page 2-25, and in the section “Manipulating a
Shape Object’s Owner Count” beginning on page 2-31.
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To increment the owner count of a shape, use the GXCl oneShape function, described on
page 2-61. To decrement the owner count of a shape, use the GXDi sposeShape
function, described on page 2-55.

GXGetShapeTags

DESCRIPTION

You can use the GXGet ShapeTags function to examine one or more of the tag objects
associated with a shape object.

| ong GXCet ShapeTags(gxShape source, |ong tagType, |ong index,
| ong count, gxTag itens[]);

$199[q0 adeys -

source A reference to the shape object to examine the tag list of.

t agType The type of tag object to search for. A value of 0 indicates that you want to
look for all tag types.

i ndex The (1-based) index of the first such tag reference to return.

count The number of tag references to return.

itens An array to hold the returned tag references.

function result The number of tag references found that fit the criteria.

The GXGet ShapeTags function searches the tag list of the sour ce shape object for
references to tag objects with the tag type specified by the t agType parameter. If you
specify 0 for the t agType parameter, the GXGet ShapeTags function searches all tag
types.

You can use the i ndex and count parameters to specify which tag references of the
appropriate type the GXGet ShapeTags function should return. The i ndex parameter
indicates the first tag reference to return and the count parameter indicates how many
tag references to return. The i ndex parameter must be greater than 0. The count
parameter must be greater than 0 or equal to the gxSel ect ToEnd constant (-1), which
indicates that all tag references (starting with the tag reference indicated by the i ndex
parameter) should be returned.

If you pass a value other than ni | for the i t ens parameter, the GXGet ShapeTags
function returns in it the tag references that were found.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

shape_is_nil

i ndex_is_| ess_than_one (debugging version)
count _is |less than_one (debugging version)

Warnings
i ndex_out _of range
count _out_of range

SEE ALSO
Tag objects are introduced in the chapter “Introduction to Objects” in this book.
Functions to create and manipulate tags objects, and a list of reserved tag types, are
described in the chapter “Tag Objects” in this book.
To change the set of tag references associated with a shape, use the GXSet ShapeTags
function, described next.
GXSetShapeTags
You can use the GXSet ShapeTags function to add, remove, or replace tag objects
associated with a shape object.
voi d GXSet ShapeTags(gxShape target, long tagType, |ong index,
 ong ol dCount, |ong newCount,
const gxTag itens[]);
t ar get A reference to the shape object to alter the tag list of.
tagType The type of tag objects to replace. A value of 0 indicates that you want to
replace tags of all types.
i ndex The (1-based) index of the first tag reference (to a tag object of the
appropriate type) to replace.
ol dCount The number of tag references to replace. A value of 0 specifies that you
want to insert tag references before the tag reference indicated by the
i ndex parameter, rather than replace tag references. A value of -1 (the
gxSel ect ToEnd constant) specifies that all tag references of the
requested type, starting with the tag reference indicated by the i ndex
parameter, should be replaced.
newCount The number of tag references to insert. A value of 0 specifies that there are
no tag references to insert; the existing tag references that match the
criteria you specify are removed from the source shape’s tag list and
disposed of.
items An array of tag references to insert in the tag list.
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The GXSet ShapeTags function allows you to add tag references to a shape object’s tag
list, to remove tag references from the list, or to replace tag references in the list with new
tag references. In any of these three cases, the t ar get parameter specifies the shape
object to be modified, the newCount parameter specifies the number of tag references to
add, and the i t ems parameter provides the new tag references.

= To add tag references, set the ol dCount parameter to 0. Use the t agType and the
i ndex parameters to specify where to add the new tag references. (For example, if
you specify ni | for the t agType parameter and 1 for the i ndex parameter, this
function inserts the new tag references before the current tag references. If you specify
a value other than ni | for the t agType parameter and a value of 2 for the i ndex
parameter, the function inserts the new tag references before the second tag reference
with a tag type matching the t agType parameter.)

$199[q0 adeys -

= To remove tag references, set the newCount parameter to 0 and the i t ens parameter
to ni | . You can use the i ndex and the ol dCount parameters to specify which tag
references (of the specified type) should be removed. The i ndex parameter indicates
the first tag reference (of the specified type) to remove and the ol dCount parameter
indicates how many tag references (of the specified type) to remove.

= To replace tag references, use thet agType, i ndex, and ol dCount parameters to
indicate which tag references to replace, and use the newCount and it ens
parameters to specify the new tag references to add. If newCount is greater than
ol dCount, the extra tag references are placed immediately adjacent to the last tag
reference replaced.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
shape_is_nil

tag_is_ni

paraneter_is_nil (debugging version)
i nconsi stent_paraneters (debugging version)
par anet er _out _of range (debugging version)
i ndex_is_|less_than_zero (debugging version)
cannot _di spose_I| ocked_t ag (debugging version)
Warnings

i ndex_out _of range
count _out_of range

Notices (debugging version)
tag_al ready_set

Tag objects are introduced in the chapter “Introduction to Objects” in this book.
Functions to create and manipulate tags objects, and a list of reserved tag types, are
described in the chapter “Tag Objects” in this book.

To examine the set of tag references associated with a shape, use the GXCGet ShapeTags
function, described in the previous section.
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Directly Manipulating a Shape’s Geometry

This section describes the functions you use to directly manipulate the geometry of a
shape object. Unlike most calls to QuickDraw GX objects, these functions give you direct
access to the data of a geometry—in QuickDraw GX memory—without regard to the
shape object it is part of. You typically call the functions in this order:

= GXLockShape

= GXGet ShapeStructure
= GXUnl ockShape

= GXChangedShape

GXLockShape

DESCRIPTION

You can use the GXLock Shape function to load a shape into memory and lock its
geometry into a fixed memory location.

voi d GXLockShape(gxShape target);

t ar get A reference to the shape to be loaded and locked.

The GXLock Shape function prevents a shape from being relocated. You must set the
gxDi r ect Shape attribute of the target shape before calling this function.

To avoid fragmenting the QuickDraw GX heap, call the GXUnl ock Shape function as
soon as possible after calling GXLock Shape.

To directly edit a shape’s geometry, call GXLock Shape followed by
GXGet ShapeSt r uct ur e. After editing, call GXUnl ockShape followed by
GXChangedShape.

SPECIAL CONSIDERATIONS

2-80

The GXLock Shape function is not related to the gxLockedShape shape attribute. If you
set the gxLockedShape attribute, you cannot alter the shape’s geometry with functions
such as GXSet Poi nt and GXSet Rect angl e, described in the geometric shapes chapter
of Inside Macintosh: QuickDraw GX Graphics. Setting gxLockedShape has no effect on
the direct manipulation of geometry using the calls described here.

In low memory conditions with fragmented memory, QuickDraw GX can unlock locked
objects and relocate them. Be careful about making memory-intensive calls after locking
an object.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

shape_is_nil

graphi c_type_does_not _have_a_structure (debugging version)

Notices (debugging version)
di rect Shape_attri bute_set _as_si de_effect

SEE ALSO
The GXUnl ockShape, GXGet ShapeSt r uct ur e, and GXChangedShape functions are
described in the following three sections.
Shape attributes are described in the section “Shape Attributes” beginning on page 2-16.
To set shape attributes, use the GXSet ShapeAt t ri but es function, described on
page 2-74.
GXUnlockShape
You can use the GXUnl ock Shape function to allow QuickDraw GX to relocate,
compress, or unload a shape that has been locked.
voi d GXUnl ockShape(gxShape target);
t ar get A reference to the shape to unlock.
DESCRIPTION
The GXUnl ockShape function releases a previously locked shape for relocation or
other movement.
To directly edit a shape’s geometry, call GXLock Shape followed by
GXGet ShapeSt r uct ur e. After editing, call GXUnl ockShape followed
by GXChangedShape. Once you call GXUnl ockShape, the shape’s geometry
may be relocated and a pointer returned by GXGet ShapeSt r uct ur e may no
longer be valid.
SPECIAL CONSIDERATIONS

To avoid fragmenting the QuickDraw GX heap, call the GXUnl ock Shape function as
soon as possible after calling GXLock Shape.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
shape_is_nil

Notices (debugging version)
shape_not _| ocked

The GXLock Shape function is described in the previous section. The
GXGet ShapeSt r uct ur e and GXChangedShape functions are described in the
following two sections.

The GXDi sposeShape function is described on page 2-55.

GXGetShapeStructure

DESCRIPTION

2-82

You can use the GXGet ShapeSt r uct ur e function to get a pointer to the geometry of a
shape object.

voi d *GXGet ShapeSt ruct ure( gxShape source, |ong *length);

source A reference to the shape object whose geometry you need access to.

[ ength A pointer to a | ong value. On return, the value specifies the size in bytes
of the shape’s geometry.

function result A pointer to the geometry of the source shape object.

The GXGet ShapeSt r uct ur e function determines the size of a shape’s geometry and
returns a pointer to the geometry in the QuickDraw GX heap. You can use the pointer to
examine or change the geometry without copying the geometry into your application’s
heap and back again.

Before calling GXCet ShapeSt r uct ur e, you should first call GXLockShape to prevent
the geometry from being relocated and you should set the gxDi r ect Shape attribute to
make the shape accessible in the QuickDraw GX heap. After you are finished examining
or changing the geometry, call GXUnl ock Shape. If you change the shape’s geometry,
you must call the GXChangedShape function to notify QuickDraw GX that the shape’s
cache is no longer valid.

To edit a geometry, you need to know its structure. GXGet ShapeSt r uct ur e returns a
pointer and a size only; it does not provide you with any information about the internal
structure of the geometry. For example, if the source shape is a path, you must cast the
function result to a gxPat hs pointer. Such information is not described in this book.
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If you call this function for a shape that has no geometry (shape types gxEnpt y Type
and gxFul | Type), the function posts a gr aphi c_t ype_has_no_st r uct ur e warning.

SPECIAL CONSIDERATIONS

If you do not set the gxDi r ect Shape attribute or do not lock the shape, QuickDraw GX
does them for you as a side effect of the GXGet ShapeSt r uct ur e function call. You
must still call GXUnl ockShape to unlock the shape and, if you wish, reset the attribute.

This function is rarely needed. In most instances, you can manipulate a shape’s
geometry with calls to geometry-specific functions such as GXCGet Rect angl e or
GXCGet @ yphTangent s. This function is provided as a fast alternative to those
functions, but be aware that it may fail in low-memory conditions; see “Special
Considerations” under the description of the GXLock Shape function, on page 2-80.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

shape_is_nil

graphi c_type_does_not_have_a_ structure (debugging version)
Notices (debugging version)

| ockShape_cal | ed_as_si de_eff ect

The GXLock Shape and GXUnl ock Shape functions are described in the previous
sections. The GXChangedShape function is described in the following section.

Shape types are described in the section “Shape Type” beginning on page 2-9.

Shape geometry structures, and the functions for manipulating them, are described in
the shape-specific chapters of Inside Macintosh: QuickDraw GX Graphics and Inside
Macintosh: QuickDraw GX Typography.

GXChangedShape

You can use the GXChangedShape function to notify QuickDraw GX that you have
directly edited the geometry of a shape.

voi d GXChangedShape(gxShape target);

t ar get A reference to the shape object whose geometry you have directly edited.
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The GXChangedShape function notifies QuickDraw GX that the geometry of the shape
referenced by the t ar get parameter has been modified. QuickDraw GX can then use
that information to invalidate existing shape caches, if necessary.

You need to call this function only if you have directly edited a shape’s geometry by
using the pointer returned by the GXGet ShapeSt r uct ur e function. If you edit a shape
geometry using any other shape-editing function, you do not need to call
GXChangedShape.

To directly edit a shape’s geometry, call GXLock Shape followed by GXGet ShapeSt r uct ur e.
After editing, call GXUnl ock Shape followed by GXChangedShape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
shape_is_nil

The GXLockShape, GXUnl ockShape, and GXGet ShapeSt r uct ur e functions are
described in the previous sections.

Shape caches are discussed in the section “Caching Shape Objects” beginning on

page 2-27.

Other functions for editing shape geometries are described in the shape-specific chapters
of Inside Macintosh: QuickDraw GX Graphics and Inside Macintosh: QuickDraw GX
Typography.

Drawing and Hit-Testing Shapes

This section describes the basic QuickDraw GX functions for drawing and hit-testing
shapes: GXDr awShape and GXHi t Test Shape.

GXDrawShape

2-84

You can use the GXDr awShape function to draw any shape.
voi d GXDr awShape( gxShape source);

source A reference to the shape object of the shape to draw.
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The GXDr awShape function draws the shape referenced by the sour ce parameter,
taking into account the properties specified in the shape’s style, ink, and transform
objects. It draws the shape to the display device or devices specified indirectly in the
shape’s transform object.

As part of preparation for drawing, QuickDraw GX makes preliminary calculations and
stores the results in caches. You can in some cases speed drawing by having the
calculations and cache storage occur ahead of time; you can do that by setting the source
shape’s gxCachedShape attribute or by calling the GXCacheShape function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

In addition to the errors listed below, the GXDr awShape function can post font-related
errors if it is drawing text.

Errors

out _of nenory

shape_is_nil

nunber _of _contours_exceeds_i npl enentation_limt
nunber _of poi nts_exceeds_inplenmentation limt
si ze_of pol ygon_exceeds_inplenmentation_limt
size_of path_exceeds_inplementation_ limt
size_of _bitmap_exceeds_inplenmentation_limt

pattern_l attice_out_of _range (debugging version)

Warnings

character_substitution_took place

gr aphi c_type_cannot _be_dashed (debugging version)

unabl e_to_traverse_open_contour_that_starts _or_ends_off_the_curve
(debugging version)

unabl e_to_draw open_contour _that_starts_or_ends_off_the_curve
(debugging version)

face override_style font_nust_match _style (debugging version)

The GXDr awShape function as applied to geometric shapes, and other functions for
drawing geometric shapes, are described in the geometric shapes chapter of Inside
Macintosh: QuickDraw GX Graphics. The function as applied to typographic shapes, and
other functions for drawing typographic shapes, are described in the text shapes, glyph
shapes, and layout shapes chapters of Inside Macintosh: QuickDraw GX Typography.

Transform objects and their relation to display devices are described in the chapter
“Transform Objects” in this book.

The gxCachedShape attribute is described in Table 2-4 on page 2-16. The
GXCachesShape function is described on page 2-62. The differences between the two
caching methods are described in the section “Caching Shape Objects” beginning on
page 2-27.
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GXHitTestShape

DESCRIPTION

2-86

You can use the GXHi t Test Shape function to convert a point in space (which may
represent, for example, the location of a mousedown event) into a distance from a
particular part of the geometry of a shape.

gxShapePart GXHit Test Shape(gxShape target, const gxPoint *test,
gxHi t TestInfo *result);

t ar get A reference to the shape to hit-test.

t est A pointer to a point structure specifying the location to hit-test the shape
against. The location must be specified in the local coordinates of the
shape.

resul t A pointer to a gxHi t Test | nf o structure. On return, the structure

contains detailed information about the hit-test.

function result The parts of the shape corresponding to the location specified in the t est
parameter (within the tolerance limits for the hit-test).

The GXHi t Test Shape function takes a shape reference and a point in geometry or local
space and returns whether or not the point was within a certain distance (tolerance) of
one of a set of specified parts of the shape. With this function you can, for example,
respond to user actions such as mouse clicks or movements by highlighting or selecting
parts of shapes. The tolerance and the shape parts are defined in the hit-test parameters
of the shape’s transform object. The function returns the shape parts that were hit, or else
the value gxNoPar t if no tested part of the shape was hit.

On return, the r esul t parameter contains a filled-out gxHi t Test | nf o structure. Only
the first three fields are filled out by GXHi t Test Shape:

» The what field describes the shape parts that were hit, if any. It is identical to the
function result from this function.

» Thei ndex field identifies, by (1-based) index, the nearest point in the geometry to the
hit point.

» The di st ance field describes the distance from the hit point to the closest point on
the shape part that was hit. (If no part was hit, this value is undefined.) If more than
one shape part was hit, this is the distance to the first shape part encountered that was
within the tolerance of the hit point. The order in which shape parts are examined
during hit-testing is defined by the gxShapePar t s enumeration.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Because it performs many of the calculations involved in drawing, the

GXHi t Test Shape function can post, in addition to the errors listed below, any
errors and warnings associated with the GXDr awShape function. Therefore
GXHi t Test Shape can post font-related errors if it is caching text.

Errors

out _of _nenory

shape_is_nil

paraneter _is_nil (debugging version)
nunber _of contours_exceeds_i npl ementation_limt

nunber _of _poi nts_exceeds_i npl ementation_limt

si ze_of _pol ygon_exceeds_i npl ementation_limt

si ze_of pat h_exceeds_inplenmentation_limt

size_of bitmap_exceeds_inplenentation |imt

pattern_lattice_out_of range (debugging version)

Warnings

character_substitution_took place

gr aphi c_type_cannot _be_dashed (debugging version)

unabl e_to_traverse_open_contour _that_starts_or_ends_off_the_curve
(debugging version)

unabl e_to_draw open_contour _that starts _or_ends_off_the curve
(debugging version)

face override_style font_nust_nmatch_style (debugging version)

Hit-testing is discussed in the section “Drawing and Hit-Testing Shapes” beginning on
page 2-35.

The gxHi t Test | nf o structure is described on page 2-50.

The gxShapePar t s enumeration and the gxShapePar t mask are also described in the
hit-test parameters section of the chapter “Transform Objects” in this book.

Flattening and Unflattening Shape Objects

The two functions described in this section allow you to convert shapes into a
compressed, stream-based format for storage or transmission, and to reconstruct shapes
from their compressed form.
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GXFlattenShape

DESCRIPTION

2-88

You can use the GXFI at t enShape function to convert the object form of a shape—
including all the objects that it references—into a stream format that is public and
suitable for storage and parsing.

voi d GXFl att enShape(gxShape source, gxFlattenFlag fl ags,
struct gxSpool Bl ock *bl ock);

source A reference to the shape you wish to flatten.

fl ags A set of flags that specify whether or not to save additional information
with the flattened file.

bl ock A pointer to a spool block structure. QuickDraw GX uses information in

the spool block to create and store the flattened data.

The GXFI at t enShape function creates a flattened version of the shape referenced by
the sour ce parameter and places it into a buffer pointed to by the spool block specified
in the bl ock parameter.

Before calling GXFI at t enShape, you need to allocate a spool block structure and a
buffer to hold the flattened data, and place a pointer to the buffer and a specification of
its size into the spool block. You also place into the spool block a pointer to an
application-defined spool function that writes the flattened data from the buffer to a file.
The spool function responds to commands from QuickDraw GX to open, write, and
close the file used to hold the flattened data.

If your spool block structure specifies ni | for the buffer pointer and 0 for its size,
QuickDraw GX allocates a default buffer (512 KB in version 1.0 of QuickDraw GX) for
you.

Upon completion of the function, QuickDraw GX writes into the spool block the number
of bytes of flattened data it has placed into the buffer. It also writes other information
into the spool block; your spool function can use that information if you want it to parse
the flattened file as flattening occurs. Normally, however, for simple flattening of shapes,
your application need not read any of the information returned in the spool block, and
your spool function needs to read only the size of the flattened data in the buffer.

Note that flattening a shape causes flattened versions of all its referenced objects, such as
its style, ink, and transform—and all of their referenced objects in turn—to be stored as
well. To flatten a group of shapes, place them in a picture and flatten the picture.

If you set the gxFont Li st Fl at t en, gxFont G yphsFl att en, or

gxFont Vari at i onsFl at t en flag in the f | ags parameter when calling this function,
GXFI at t enShape creates a tag object and attaches it to the source shape. The tag object
isof type' f1st' and lists the names of the fonts referenced in the shape, the individual
glyphs used in the shape, or the descriptions of any font variations used in the shape,
respectively.

Shape Objects Reference



CHAPTER 2

Shape Objects

If you set the gxBi t mapAl i asFl att en flag in the f | ags parameter when calling this
function, GXFI at t enShape includes with the flattened shape all image data from any
bitmap shapes that are referenced by the shape. If this flag is not set, image data from
bitmap shapes whose image data is disk-based is not included in the flattened shape.
That image data is not lost, however, because a tag object specifying the file holding the
image data is flattened along with the shape.

The flattened stream created by GXFI at t enShape consists of a series of opcodes and
associated data, following the QuickDraw GX stream format.

SPECIAL CONSIDERATIONS

If the source shape already has a tag object of type ' f | st attached to it,
GXFI at t enShape replaces that tag with a new tag of type ' f | st ; it also posts a
tags_of _type_fl st_renpved warning.

If the block parameter is ni |, this function returns a par anet er _i s_ni | error. If
the spool-function pointer in the spool block passed in the bl ock parameter is

ni |, this function returns a spool Procedure_i s_ni | error. If the spool function
signals an error during either flattening or unflattening, QuickDraw GX posts an
unfl attening_interrupted_by_client error. If the spool function attempts to
call GXFI at t enShape, QuickDraw GX posts a pr ocedur e_not _r eentr ant error.

ERRORS, WARNINGS, AND NOTICES

Errors

out _of _nenory

shape_is_nil

procedur e_not _reentrant

paraneter _is_nil (debugging version)
spool Procedure_is_nil

unfl attening_interrupted_by client

par anet er _out _of range (debugging version)
i nconsi stent_paraneters (debugging version)
Warnings

tags_of type flst_renpved (debugging version)

SEE ALSO

The spool block structure is described on page 2-49. The format for the
application-defined spool function is described on page 2-91.

The format for the flattened data, including all opcodes, is described in the stream
format chapter of Inside Macintosh: QuickDraw GX Environment and Ultilities.

To convert a flattened shape back to its object-based format, use the
GXUnf | at t enShape function, described in the next section.
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GXUnflattenShape

DESCRIPTION

You can use the GXUnf | at t enShape function to restore the object form of a shape—
including all the objects that it references—from a stream-based description created by
the GXFI at t enShape function.

gxShape GXUnfl att enShape(struct gxSpool Bl ock *bl ock, |ong count,
const gxViewPort portList[])

bl ock A pointer to a spool block structure. QuickDraw GX uses information in
the spool block to unflatten the data.

count The number of view ports in the view port list (the number of elements in
the port Li st array).

portList An array of references to view port objects. It is the list of view ports to
assign to the transform object for the unflattened shape.

function result A reference to the newly created (unflattened) shape.

The GXUnf | at t enShape function reconstructs a shape object and all its associated
objects from stream data in a buffer pointed to by the spool block specified in the bl ock
parameter.

Before calling GXUnf | at t enShape, you need to allocate a spool block structure and
buffer to hold the flattened data, and place a pointer to the buffer and a specification

of its size into the spool block. You also place into the spool block a pointer to an
application-defined spool function that reads the flattened data into the buffer. The spool
function responds to commands from QuickDraw GX to open, read, and close the file
containing the flattened data.

Note that unflattening a shape also causes creation of all its referenced objects, such as its
style, ink, and transform, and all of their referenced objects. Unflattening a picture can
cause the creation of many shape objects.

The flattened stream as read by GXUnf | at t enShape consists of a series of opcodes and
associated data, following the QuickDraw GX stream format.

SPECIAL CONSIDERATIONS

2-90

If no error occurs, the GXUnf | at t enShape function creates one or more QuickDraw GX
objects. You are responsible for disposing of those objects when you no longer need them.

If the spool function signals an error during either flattening or unflattening,
QuickDraw GX posts an unf | att eni ng_i nt er rupt ed_by_cl i ent error. If the
spool function attempts to call GXUnf | at t enShape, QuickDraw GX posts a
procedure_not _reentrant error.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

procedur e_not _reentrant

paraneter _is_nil (debugging version)
spool Procedure_is_nil

unfl attening_interrupted_by client

font _not_found

par anet er _out _of range (debugging version)
i nconsi stent_paraneters (debugging version)
Warnings

unr ecogni zed_stream versi on
bad data_in_stream

The spool block structure is described on page 2-49. The format for the
application-defined spool function is described on page 2-91.

The format for the flattened data, including all opcodes, is described in the stream
format chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.

To convert a QuickDraw GX shape to its flattened form, use the GXFI at t enShape
function, described in the previous section.

Application-Defined Spool Function

This section describes the interface to an application-defined function that can be used
for saving and restoring shape objects.

MySpoolProc

The QuickDraw GX functions GXFI at t enShape and GXUnf | at t enShape require the
calling application to supply a pointer to a function that, respectively, saves flattened
data or supplies data to be flattened. The flattening /unflattening spool function has the
following interface:

| ong MySpool Proc(gxSpool Conmand conmand,
struct gxSpool Bl ock *bl ock);

command A selector with which QuickDraw GX specifies the operation the spool
function is to perform.

bl ock A pointer to the spool block used for the current flattening or unflattening
operation.

function result Zero if the unflattening or flattening operation can continue; nonzero if
QuickDraw GX must abort the operation.
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The purpose of the flattening / unflattening spool function is to move flattened data into
or out of memory as instructed by QuickDraw GX. You place a pointer to the spool
function in the appropriate field of the spool block structure that you allocate before
calling GXFI at t enShape or GXUnf | at t enShape.

Your spool function should respond to the command parameter and perform the
appropriate operation. Constants for the recognized spool commands are defined in the
gxSpool Commands enumeration:

Constant Value Explanation

gxOpenReadSpool 1 The spool function is to open the flattened file
for reading into the buffer used by
GXUnf | at t enShape.

gxOpenW i t eSpool 2 The spool function is to open a file for receiving
data from the buffer used by GXFI at t enShape.

gxReadSpool 3 The spool function is to read the data into the
buffer for use by GXUnf | at t enShape.

gxWi t eSpool 4 The spool function is to write the data placed into
the buffer by GXFI at t enShape to the file.

gxC oseSpool 6 The spool function is to close the file.

Your spool function’s function result is a status indicator to QuickDraw GX. If the
operation must be aborted (for example, if a file error occurs), return a nonzero value as
the function result. Otherwise, return 0 and the flattening or unflattening operation can
continue.

For simple flattening and unflattening, your spool function need only read and write the
amounts of data specified by QuickDraw GX. However, you can also write a spool
function that actually parses the data stream during flattening and unflattening; see
Listing 2-5 on page 2-41 for an example.

SPECIAL CONSIDERATIONS

SEE ALSO

2-92

During a flattening or unflattening procedure, a memory error can cause a restart of the
function, which might not necessarily reset the stream back to its original position.
Therefore, your open, read, and write routines must always be sure to set the stream to
the correct position in the buffer each time.

The spool block structure is described on page 2-49.

The GXFI at t enShape function is described on page 2-88. The GXUnf | at t enShape
function is described on page 2-90.
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Summary of Shape Objects

Constants and Data Types

The Shape Object

t ypedef struct gxPrivat eShapeRecord *gxShape;

Shape Type
enum gxShapeTypes ({
gxEnmptyType = 1, /* enpty shape; contained by al
gxPoi nt Type, /* point shape */
gxLi neType, /* line shape */
gxCur veType, /* curve shape */
gxRect angl eType, /* rectangl e shape */
gxPol ygonType, /* pol ygon shape; can represent
gxPat hType, /* path shape; can include Iines and curves */
gxBi t mapType, /* bitmap shape */
gxText Type, /* text shape; single size
gxd yphType, /* glyph shape; can use nultiple text styles */
gxLayout Type, /* layout shape; can include linguistic info */
gxFul | Type, /* full shape; includes al

b

typedef |ong gxShapeType;

Shape Fill

enum gxShapeFi | I's {
gxNoFi | I,
gxOpenFr aneFi | |
gxFrameFi || = gxOpenFraneFil |
gxC osedFraneFi | |,
gxHol | owFi || = gxd osedFrameFil |,
gxEvenQddFi | |
gxSolidFill = gxEvenOddFill
gxW ndi ngFi | |
gxl nver seEvenQddFi I |,

Summary of Shape Objects

geonetries */

encodi ng, and style */

geonetries */
gxPi ct ureType /* picture shape; can contain other shapes */

nmul ti pl e pol ygons */

2-93
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gxl nverseSolidFill = gxlnverseEvenQddFill,
gxl nverseFi Il = gxlnverseEvenCQddFill,

gxl nver seW ndi ngFi | |
b

typedef | ong gxShapeFill;

Shape Attributes

enum gxShapeAttributes {
gxNoAttri butes,

gxDi r ect Shape = 0x0001, /* prefer shape data to be in GX heap */
gxRenot eShape = 0x0002, /* prefer shape data on accel erator */

gxCachedShape = 0x0004, /* pre-calculate to optinize drawi ng */

gxLockedShape = 0x0008, /* prevent changes to shape’s geonetry */
gxG oupShape = 0x0010, /* treat as one shape for hit-testing */
gxMapTr ansf or nBhape = 0x0020, /* alter transform not shape geonetry */
gxUni quel t emrs Shape = 0x0040, /* copy itens added to picture shapes */

gxl gnor ePl at f or nShape
gxNoMetri csGri dShape
gxDi skShape

gxMenor yShape

0x0080, /* assune glyph, not character, codes */
0x0100, /* draw without font scaler’s hinting */
0x0200, /* unload this shape first */
0x0400 /* unload this shape | ast */

}s

typedef | ong gxShapeAttri bute;

Flatten Flags

enum gxFl at t enFl ags{

gxFont Li st Fl atten = 0x01, /* add a tag listing fonts used */
gxFont d yphsFl att en = 0x02 /* add a tag listing glyphs used */
gxFont Vari ati onsFl atten = 0x04, /* add a tag for font variations */
gxBi t mapAl i asFl atten = 0x08 /* flatten all bitmap i nage data */

1
typedef |ong gxFl attenFl ag;

The Spool Block Structure

struct gxSpool Bl ock {
/* these fields are read from (but not witten to) by QuickDraw GX */

gxSpool ProcPtr spool Procedur e; /* pointer to spool function */
voi d *buf fer; /* pointer to application buffer */
| ong buf ferSi ze; /* bytes for QuickDraw GX to use */
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/* these fields are witten to (but not read from) by QuickDraw GX */

| ong count; /* bytes for app to read/wite */
| ong oper ati onSi ze; /* size including operand byte */
| ong operationCOfifset; /* offset within current operation */

gxG aphi csOpcode | ast TypeOpcode; /* type of |ast created object */
gxG aphi csOpcode currentOperation; /* last op. emitted or interpreted */
gxG aphi csOpcode current Oper and; /* such as gxTransfornTypeQpcode */
unsi gned char conpressed; /* a gxTwoBi t Conpr essi onVal ues */

b

The Hit-Test Info Structure

struct gxH tTestInfo {
gxShapePar t what ;

| ong i ndex;

Fi xed di st ance;

gxShape whi ch;

gxShape cont ai ner Pi ct ure;
| ong cont ai ner | ndex;

| ong t ot al | ndex;

Spool Commands

enum gxSpool Commands {
gxOpenReadSpool = 1,
gxQOpenW i t eSpool ,
gxReadSpool ,
gxWi t eSpool ,
gxCl oseSpool ,

t ypedef | ong gxSpool Comrand;

Functions

Creating and Manipulating Shape Objects
gxShape GXGet Def aul t Shape (gxShapeType aType);

voi d GXSet Def aul t Shape (gxShape target);
gxShape GXNewShape (gxShapeType aType);
voi d GXDi sposeShape (gxShape target);
| ong GXGet ShapeSi ze (gxShape source);
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gxShape GXCopyToShape (gxShape target, gxShape source);
gxShape GXCopyDeepToShape (gxShape target, gxShape source);
bool ean GXEqual Shape (gxShape one, gxShape two);
gxShape GXCl oneShape (gxShape source);
voi d GXCacheShape (gxShape source);

voi d GXDi sposeShapeCache (gxShape target);
| ong GXCGet ShapeCacheSi ze (gxShape source);

Manipulating Shape Object Properties
gxShapeType GXCet ShapeType (gxShape source);

voi d GXSet ShapeType (gxShape target, gxShapeType newType);
voi d GXSet ShapeCGeonetry (gxShape target, gxShape geonetry);
gxShapeFi | | GXGet ShapeFi | | (gxShape source);

voi d GXSet ShapeFil | (gxShape target, gxShapeFill newFill);
gxStyl e GXGet ShapeStyl e (gxShape source);

voi d GXSet ShapeStyl e (gxShape target, gxStyle newstyle);
oxl nk GXCGet Shapel nk (gxShape source);

voi d GXSet Shapel nk (gxShape target, gxlnk new nk);

gxTransf or m GXGet ShapeTr ansf orm
(gxShape source);

voi d GXSet ShapeTransform (gxShape target, gxTransform newlransform;

gxShapeAt tri but e GXGet ShapeAttri butes
(gxShape source);

voi d GXSet ShapeAttri butes (gxShape target, gxShapeAttribute attributes);

voi d GXReset Shape (gxShape target);
| ong GXCet ShapeOaner s (gxShape source);
| ong GXCet ShapeTags (gxShape source, long tagType, |ong index,

| ong count, gxTag items[]);

voi d GXSet ShapeTags (gxShape target, long tagType, |ong index,
| ong ol dCount, |ong newCount,
const gxTag items[]);
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Directly Manipulating Shape Geometry

voi d GXLockShape (gxShape target);
voi d GXUnl ockShape (gxShape target);
voi d *GXGet ShapeStructure (gxShape source, long *length);
voi d GXChangedShape (gxShape target);

Drawing and Hit-Testing Shapes

voi d GXDr awShape (gxShape source);

gxShapePart GXHit Test Shape (gxShape target, const gxPoint *test,
gxH t TestInfo *result);

Flattening and Unflattening Shapes

voi d GXFl att enShape (gxShape source, gxFlattenFlag fl ags,
gxSpool Bl ock *bl ock);

gxShape GXUnfl att enShape (struct gxSpool Bl ock *bl ock, |ong count,
const gxViewPort portList[]);

Application-Defined Spool Function

| ong MySpool Proc (gxSpool Command command,
struct gxSpool Bl ock *bl ock);
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