CHAPTER 6

Transform Objects

This chapter describes transform objects and the functions you can use to manipulate
them. Read this chapter if you need to clip parts of a shape for drawing, modify the
position or dimensions of a shape, modify the view ports to which a shape is drawn, or
hit-test a shape.

Before reading this chapter, you should be familiar with the information in the chapter
“Introduction to QuickDraw GX” in this book. You should also be familiar with shape
objects, as discussed in the chapter “Shape Objects” in this book.

For specific information about how transform objects affect bitmap and picture shapes,
see Inside Macintosh: QuickDraw GX Graphics. For specific information about how
transform objects affect typographic shapes, see Inside Macintosh: QuickDraw GX
Typography. For information about the mathematical foundation of transform mappings,
see the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.
For information about view ports, see the chapter “View-Related Objects” in this book.

This chapter introduces QuickDraw GX transform objects and describes their properties.
It then shows how to use QuickDraw GX functions to

= create and manipulate transform objects

= manipulate transform object properties, including the clip, view port list, and hit-test
parameters

= perform mapping operations to change the translation, rotation, scale, skew, or
perspective of transform objects and shape objects

About Transform Objects

A transform object exists to modify, or transform, the appearance or behavior of a shape.
Each QuickDraw GX shape consists of a shape object, a style object, an ink object, and a
transform object; the transform object specifies where the shape is drawn, how its
appearance is transformed when drawn, and how the user can interact with the drawn
shape. You can think of a transform object as a filter between the shape object and its
drawing destination of one or more view ports.

QuickDraw GX identifies an individual transform object through a transform reference.
To obtain information about a transform 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 transform object simply by comparing them for equality, and you can
examine a reference to see if itis ni | ).

A shape (other than a picture shape) always refers to a single transform object. Several
shapes, however, can refer to the same transform object. When they do, the transform
object is shared and its transformations apply to all of those shapes. If you use a function
that directly manipulates the transform object, the behavior of all shape objects
associated with it changes.
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Transform Object Properties

The interface to transform objects is entirely procedural. You manipulate the information
in a transform object by modifying its properties using QuickDraw GX functions.

Transform objects have six accessible properties, as shown in Figure 6-1. Note that,
because a transform is an object and not a data structure, the order of the properties
shown in Figure 6-1 is completely arbitrary. Properties in italics are references to other
objects.

6-6

Figure 6-1 The transform object and its properties
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These are the six accessible properties in a transform object:

» Clip. Areference to a specialized shape geometry that defines the visible area of the
shape associated with this transform object. Only the parts of the shape that overlap
with the clip remain visible when the shape is drawn. The transform clip is further
described in the next section, “Clip.”

» Mapping. A mathematical matrix that specifies the translation, scaling, rotation,
skewing, and perspective of the shape associated with this transform object. The
transform mapping is further described in the section “Mapping” on page 6-10 .

» View port list. An array of references to the view ports that the shape associated with
this transform object can be drawn to. The view port list is further described in the
section “View Port List” on page 6-11.

» Hit-test parameters. Two values that provide criteria for hit-testing the shape
associated with this transform object. The hit-test parameters specify what parts of the
shape are to be tested for, and how close to a part a hit point must be to be considered
successful. The hit-test parameters are further described in the section “Hit-Test
Parameters” on page 6-11.
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s Owner count. The number of existing references to this transform object. General
information about owner counts is in the chapter “Introduction to QuickDraw GX” in
this book; the section “Copying, Comparing, and Cloning Transform Objects”
beginning on page 6-16 describes when and how to examine and alter a transform
object’s owner count.

» Tag list. A list of references to custom information about this transform 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.

QuickDraw GX provides functions to manipulate each of these transform object
properties.

Clip

The clip property of a transform object is a specialized shape geometry that functions as
a mask to restrict the visibility of a shape when it is displayed or printed. The clip shape
is equivalent to a primitive shape, a shape (of any type) whose geometry and fill
properties by themselves define the shape. In other words, a primitive shape does not
use any information from a style object or transform object to determine its location,
dimension, or even pen thickness; all dimensional information about a primitive shape is
in the shape object itself.

The filled or framed parts of a transform’s clip define the areas in which the shape
attached to that transform show through. Figure 6-2 shows the effect of using

a transform object to clip a shape representing a vase. The vase shape references a
transform object whose clip property defines a clip shape consisting of four filled paths.
Only the parts of the vase that intersect the filled paths are allowed to show through.

Figure 6-2 A transform clip
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If the clip were a framed path shape instead of the filled path shape shown in Figure 6-2,
only the parts of a shape that intersect the frame itself would be visible. And because the
pen width is 0 for a primitive shape, the frame would be of hairline width only; the parts
of the shape both outside and inside the hairline frame would be clipped out, as shown
in Figure 6-3.

Shape

Figure 6-3 A framed transform clip
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To use a framed shape with nonzero pen width as a clip shape, you first convert it to a
primitive shape, at which point it becomes a filled shape in which the filled areas
correspond to the pen width in the original framed shape. Figure 6-4 shows an example
of converting a framed shape with a nonzero pen width into a transform clip shape.

Figure 6-4 Converting a framed shape with a nonzero pen width into a transform clip
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You can use a bitmap shape as a clip, but only if its pixel depth is 1—meaning that each
pixel has a value of 0 or 1—and if its color profile is ni | . When a transform clip is a
bitmap, its individual pixels mask the shape that is drawn. A pixel with a value of 1
allows the shape geometry to show through the area covered by that pixel, and a pixel
with a value of 0 clips out the part of the shape covered by that pixel. Figure 6-4 shows
an example.
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Figure 6-5 Using a bitmap as a transform clip
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For more information on bitmap shapes, see the bitmap shapes chapter of Inside
Macintosh: QuickDraw GX Graphics. For more information on primitive shapes, see
the geometric operations chapter of Inside Macintosh: QuickDraw GX Graphics.

QuickDraw GX provides functions that allow you to modify a transform clip by
performing constructive geometry operations—such as union and intersection—between
it and another shape. With these operations you can build a clip from one or more
shapes. For example, you can start with the default clip shape, gxFul | Shape, which
allows everything to show through, and use constructive geometry operations to restrict
the visibility. Or you can start with an empty shape, gxEnpt y Shape, and use
constructive geometry operations to increase visibility. Figure 6-6 shows one example
(using reverse difference); the section “Getting, Setting, and Modifying the Transform
Clip” beginning on page 6-20 describes the operations you can perform and the
QuickDraw GX functions you use to modify a transform clip.

Figure 6-6 Modifying a transform clip by subtracting it from another shape
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Mapping

The mapping property is a 3 x 3 matrix that specifies one or more transformations that
a transform object performs on its associated shape. It is the transforming aspect of
the mapping property that gives the transform object its name. You can use the
transform mapping to perform the following operations on a shape:

» translation, which changes the position of the shape

= scaling, which shrinks or enlarges the shape horizontally or vertically or both

= rotation, which turns the shape about a fixed point

= skewing, which distorts the shape progressively along a single axis

= perspective, which distorts the shape to provide a three-dimensional appearance

Figure 6-7 shows examples of some of these transformations.

Figure 6-7 Effects of the transform mapping
Original Scale Rotate Skew Perspective

You can combine one or more of the possible transformations in a single mapping
matrix. For example, you can specify 200 percent scaling and 30-degree rotation in
the same mapping. The identity mapping, which is a matrix whose elements have
the value 1.0 along the diagonal and 0.0 elsewhere, specifies no transformation. An
identity mapping applied to a shape leaves it unchanged. The identity mapping is the
default mapping for a transform.

One important advantage of having a mapping property separate from a shape’s
geometry is that you can change the visual appearance of a shape in many different
ways and at many different times without ever changing the geometry of the shape
itself. This minimizes the accumulation of errors, and also allows a set of identical shape
geometries to result in many different appearances. QuickDraw GX provides functions
with which you can easily modify the mapping of a transform object to perform
translation, scaling, rotation, and skewing. See the section “Modifying the Transform
Mapping” beginning on page 6-24 for more information and examples.

If you want to, however, you can also transform a shape by changing its geometry
directly. Direct manipulation of shape geometry can be faster than modifying the
transform object, and may be more appropriate when you want to change the
fundamental nature of a shape. QuickDraw GX provides functions with which you
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can directly modify the geometry of a shape object to perform translation, scaling,
rotation, and skewing. See the section “Modifying Shape Geometry” beginning on
page 6-26 for more information and examples.

For general information about the characteristics and capabilities of mappings, see the
mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Ultilities.

View Port List

The view port list property is an array of references to view port objects. The list
specifies all of the view ports through which the shape associated with this transform
object can be drawn. A transform object must have at least one view port reference in its
view port list if any drawing is to occur. If it has more than one view port in the list,
drawing occurs to all of its view ports simultaneously.

You may want to have several view ports in a list if you want the shapes associated with
a transform object to display in several windows, or in different places in the same
window. If you implement offscreen drawing, your transform object can reference both
onscreen and offscreen view ports.

The same view port can be in the view port list more than once. For example, you may
wish to draw the same shape several times, using a transfer mode that accounts for the
color already on the view device. The view port list controls the order in which a shape
is drawn: the shape is drawn to the first view port in the list before it is drawn to the
second one in the list, and so on. You can use that information to control the order in
which colors are manipulated by the transfer mode you have chosen. For information
about transfer modes, see the chapter “Ink Objects” in this book.

Like transform objects, view port objects have their own clip and mapping properties
that affect how a shape appears when drawn. So also do view device objects. Note that
view ports do not correspond to view devices; for example, you don’t need to have
multiple view ports in the view port list property just because the computer has several
screens. View ports and view devices are described in the chapter “View-Related
Objects” in this book.

For further information and examples of manipulating the view port list of a transform
object, see “Manipulating the View Port List” beginning on page 6-28.

Hit-Test Parameters

The hit-test parameters property of a transform object consists of two values that specify
the criteria to be used for hit-testing shapes associated with this transform object.
Hit-testing itself is introduced in the chapter “Introduction to QuickDraw GX” and
described in more detail in the chapter “Shape Objects,” in this book.

The hit-testing functions GXHi t Test Shape and GXHi t Test Pi ct ur e use the hit-test
parameters in the transform object. The hit-testing parameters consist of

» a mask that specifies the parts of a shape that are to be tested for a hit

= a value that specifies the tolerance, or distance from any of the parts, that a hit point
can be and still be considered to represent a successful hit

About Transform Objects 6-11
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Shape-Parts Mask

The parts of a shape object that you can consider in hit-testing are shown in Table 6-1.
They are defined in the gxShapePar t s enumeration.

Table 6-1 Shape parts for hit-testing, from the gxShapePar t s enumeration
Constant Value Explanation
gxNoPar t 0 Not in any part of the shape. This value is

gxBoundsPar t

gxGeonet ryPart

gxPenPar t

gxCor ner Poi nt Par t

gxCont r ol Poi nt Part

gxEdgePart

gxJoi nPart

gxSt art CapPar t

gxEndCapPar t

gxDashPart

gxPatt er nPart

gxd yphBoundsPar t

About Transform Objects

0x0001

0x0002

0x0004

0x0008

0x0010

0x0020

0x0040

0x0080

0x0100

0x0200

0x0400

0x0040

returned by a hit-testing function if no shape
part was successfully hit.

Anywhere within the bounding rectangle of
the shape.

Anywhere within the geometry of the shape.

If the shape is framed, this includes just the
curves or lines that make up the contours; if the
shape is filled, this includes all filled areas.

Anywhere in the pen swath. For example,
if this shape’s style object has its

gxCent er Fr aneSt yl e attribute set, this
includes anywhere within half the pen
width on either side of all curves or lines
that make up the contours.

On any geometric (on-curve) point in the shape
geometry

On any (off-curve) control point in the shape
geometry.

On the edge of the geometry; along any of the
curves or lines that make up the contours.

Within the geometry of a join that is part of the
shape.

Within the geometry of a start cap that is part of
the shape.

Within the geometry of an end cap that is part
of the shape.

Within the geometry of a dash element that is
part of the shape.

Within the geometry of a pattern element that
is part of the shape.

(Same value as gxJoi nPart .) For a
typographic shape, anywhere within the
bounding rectangle of an individual glyph.
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Table 6-1 Shape parts for hit-testing, from the gxShapePar t s enumeration (continued)
Constant Value Explanation
gxQd yphFi r st Part 0x0080 (Same value as gx St ar t CapPart .) For a

typographic shape with horizontal text,
anywhere within the left half of a glyph,
including its left side bearing; for vertical text,
anywhere in the top half of the glyph. “Left
half” or “top half” means half the advance
width: half of the distance from the left margin
of the left side bearing to the right margin of the
right side bearing.

gxd yphLast Part 0x0100 (Same value as gxEndCapPart .) For a
typographic shape with horizontal text,
anywhere within the right half of a glyph,
including its right side bearing; for vertical
text, anywhere in the bottom half of the glyph.
“Right half” or “bottom half” means half the
advance width: half of the distance from the
right margin of the right side bearing to the left
margin of the left side bearing.

gxSi deBeari ngPar t 0x0200 (Same value as gxDashPar t .) For a
typographic shape, within a glyph side
bearing.

gxAnyPar t 0x07FF Any of the above parts. You can pass this value

to a hit-testing function if you want it to test for
all possible shape parts.

NOTE Points, control points, contours, joins, caps, dashes, patterns, and other components of
geometric shape geometries are described in the geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics. The gxCent er Fr ameSt y| e attribute and other style attributes that
apply to geometric shapes are described in the geometric styles chapter of Inside Macintosh:
QuickDraw GX Graphics.

Glyph bounding rectangles, side bearings, and advance widths are described in the introductory
chapter of Inside Macintosh: QuickDraw GX Typography.

Tolerance

The tolerance is a value that describes how close the tested point must be to a shape part
before that part is considered to have been hit. Tolerance is specified in the shape object’s
geometry space (except that style-object information is included when testing for pen,
joins, caps, dashes, patterns, and typographic shapes). The tolerance is dimensionless

(it has no metric, such as inches), and can have any fixed-point value in the range of
-32,767.0 to approximately 32,768.0. A tolerance of 0 means that the hit point must
exactly coincide with a shape part for a successful hit.

For more information about coordinate spaces, see the chapter “View-Related Objects” in
this book.
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Setting Up the Parameters

Before calling GXHi t Test Shape or GXHi t Test Pi ct ur e, you set up the shape-parts
mask in the transform object to specify the shape parts you are interested in testing for.
Note that values specifying join, cap, and dash parts in geometric shapes are used in
typographic shapes to specify various glyph parts instead. Note also that you can specify
no parts or all parts in the mask. You also specify a tolerance, which should be 0 if the hit
point must exactly coincide with a shape part for a successful hit. See “Setting Up
Hit-Test Parameters” beginning on page 6-30 for more information and examples.

The GXHi t Test Shape function is described in the chapter “Shape Objects” in this book,
with additional information for typographic shapes and typographic shape parts in the
typographic shapes chapter of Inside Macintosh: QuickDraw GX Typography. The

GXHi t Test Pi ct ur e function is described in the picture shapes chapter of Inside
Macintosh: QuickDraw GX Graphics.

Default Transform Objects

QuickDraw GX provides a default transform object for you. When you first create a
shape, that shape’s transform reference is ni | , which means that QuickDraw GX uses
the default transform object as that shape’s transform. (This assumes that you have not
modified the default shape object so that it references a specific transform; see the
discussion of default shapes in the chapter “Shape Objects” in this book.)

Also, when you explicitly create a transform object, it is initially a copy of the default
transform. These are the properties of the default transform object:

= A clip shape that is a full shape. No clipping occurs when QuickDraw GX draws the
shape associated with this transform; the clip has no effect.

= A mapping that is the identity mapping. When drawing, QuickDraw GX does not
change the position, scaling, skewing, rotation, or perspective of the shape associated
with this transform; the mapping has no effect.

= A view port list that contains a single default view port that covers all screen view
devices. See the chapter “View-Related Objects” in this book for more information on
the default view port.

= Hit-test parameters that are

o the default shape-parts mask, in which only the gxBoundsPar t shape part is
specified. QuickDraw GX considers the hit successful if the test point falls within
the bounding rectangle of the shape associated with this transform.

o the default hit-test tolerance, which is 0. The test point cannot be any distance
outside of the bounding rectangle if the hit is to be considered successful.

= An owner count of 1.
= An empty tag list.

QuickDraw GX provides a function that allows you to reset a transform object to these
default values at any time. See the section “Manipulating a Transform Object’s Owner
Count” on page 6-19 for more information.
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Using Transform Objects

This section describes the basic transform-creation and transform-manipulation
capabilities that QuickDraw GX provides. It describes how you can

= create and manipulate transform objects

manipulate the common transform object properties

= use geometric operations to modify a transform’s clip property
» transform a shape by modifying its transform object’s mapping
» transform a shape by modifying its geometry

= manipulate a transform’s view port list

= set up hit-testing parameters

Creating and Manipulating Transform Objects

This section describes how you can create and interact with transform objects as whole
entities—to create, dispose of, copy, compare, and clone them. Manipulating the
individual properties of transform objects is described under “Copying, Comparing, and
Cloning Transform Objects” beginning on page 6-16 and in subsequent sections.

Creating and Disposing of Transform Objects

QuickDraw GX provides the GXNewTr ansf or mfunction to allow you to create a new
transform object. You can also create a new transform object by copying an existing one
with the GXCopy ToTr ansf or mfunction. Once you have created a transform object, you
can modify its properties using functions such as those described in the section
“Copying, Comparing, and Cloning Transform Objects” beginning on page 6-16.

You need to explicitly create a transform object if you want a single nondefault transform
to apply to several shapes. You can also indirectly cause the creation of a new transform
object by modifying a transform property under certain conditions; see “Implicit
Creation of Transform Objects” on page 6-18 for more information.

To delete your application’s reference to a transform object, call the

GXDi sposeTr ansf or mfunction, which may or may not actually release the memory
allocated for that transform object, depending on the transform’s owner count. The
function decreases the transform object’s owner count by 1; if that brings the owner
count to zero, the transform is completely deleted and its memory released. For more
discussion of transform-object owner counts, see “Manipulating a Transform Object’s
Owner Count” on page 6-19.
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Listing 6-1 is a code fragment that creates a transform object (my Tr ansf or m) and
assigns it to a shape object (myRect angl e).

Listing 6-1 Creating and disposing of a transform object

6-16

gxTransform nyTr ansf or m
gxShape nmyRect angl e;
myTransform = GXNewTr ansforn{();

/* set the transform object’s properties (not shown) */

nmyRect angl e = GXNewRect angl e( gxRect angl eType) ;
GXSet ShapeTr ansf or m( nyRect angl e, nyTransform;
GXDi sposeTransform myTransform;

Notice that the code disposes of the myTr ansf or mreference to the transform object
immediately after it is assigned to the shape. The code no longer needs the reference, and
this decreases the transform’s owner count, allowing it to be deleted as soon as the shape
no longer needs it. The proper place to call GXDi sposeTr ansf or mis immediately after
you have finished using a transform in your code, even if you know that another object’s
use prevents the transform from being deleted at that time.

The GXNewTr ansf or mfunction is described on page 6-33. The GXDi sposeTr ansf orm
function is described on page 6-34.

Copying, Comparing, and Cloning Transform Objects

You can use the GXCopy ToTr ansf or mfunction to copy information from one transform
object to another or to create a new copy of a transform object.

You can test if two transform-object references refer to the same transform object by
simply testing the references for equality. You can also compare two different transform
objects for equality with the GXEqual Tr ansf or mfunction. For two transform objects to
be equal, their clips, mappings, view port lists, and hit-test parameters must have
identical values, although their owner count and tag list do not need to be identical.
Transform object copies created with the GXCopy ToTr ansf or mfunction are always
equal, by these criteria, to the transform from which they were copied.

The following code fragment creates a copy (I i neTr ansf or m) of the transform object
associated with the default line shape. It then scales the line shape by changing

its transform mapping. Finally, it recopies the original transform back into

| i neTr ansf or mto restore the unscaled values.
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gxTransform lineTransform savedTransform

gxShape def aul tLi ne;

defaul t Li ne = GXCGet Def aul t Shape( gxLi neType) ;

i neTransform = GXGet ShapeTr ansf or n{ def aul t Li ne);
savedTransform = GXCopyToTransform(nil, lineTransform;
GXScal eTransforn(lineTransform ff(2), ff(2), 0, 0);

/* use the scaled transform (not shown) */

GXCopyToTransforn(lineTransform savedTransform;
GXDi sposeTransf orm savedTransfornj;

Note that the first call to GXCopy ToTr ansf or min the above code creates a new
transform object, whereas the second call causes the contents of one transform to be
copied into another.

In certain circumstances, you may want to copy a reference to a transform object without
actually copying the object itself. For example, you may want two variables to refer to
the same transform object, so that editing one of them affects both. Or, you may want to
preserve a reference to a transform so that it cannot be inadvertently deleted. This is
called cloning a transform; you can use the GXCl oneTr ansf or mfunction to clone a
transform object.

Functionally, GXCl oneTr ansf or mdoes nothing more than increase the owner count of
a transform. The code in Listing 6-2 clones a shape’s original transform object to preserve
it from being deleted, changes the shape’s transform object temporarily to perform
several operations (not shown in the example), and then restores the original transform.
In this example, the original transform object is called saved and the one that is used for
the operations is called newXf or m

Listing 6-2 Cloning a transform to prevent it from being deleted

gxTransform saved = GXGet ShapeTr ansf or n{ aShape) ;
GXd oneTr ansf or n{ saved) ;
GXSet ShapeTr ansf or m aShape, newXform;

/* use the new transform (not shown) */

GXSet ShapeTr ansf or m aShape, saved);

The saved transform object must be cloned because, in the process of associating a new
transform object with a shape, the GXSet ShapeTr ansf or mfunction decrements the
owner count of the previously associated transform object. Cloning prevents the saved
object from being deleted because cloning increments the owner count, which prevents
the owner count of the saved transform object from going down to 0.
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For more information about cloning objects, see the chapter “Introduction to Objects” in
this book. For more information on manipulating transform owner counts, see the
section “Manipulating a Transform Object’s Owner Count” beginning on page 6-19 of
this chapter.

The GXCopy ToTr ansf or mfunction is described on page 6-35. The
GXd oneTr ansf or mfunction is described on page 6-37. The GXEqual Tr ansf or m
function is described on page 6-36.

The GXScal eTr ansf or mfunction is described on page 6-60. The
GXSet ShapeTr ansf or mfunction is described in the chapter “Shape Objects” in this
book.

Implicit Creation of Transform Objects

QuickDraw GX provides two kinds of functions that modify transform properties:

» The first kind, such as GXSet Tr ansf or nCl i p and GXSet Tr ansf or nivappi ng,
takes a transform reference as a parameter; it directly alters a property of the
transform and thus affects all shapes that use that transform. No new transform object
is created when you call this kind of function.

= The second kind, such as GXSet Shaped i p and GXSet ShapeMappi ng, takes a
shape reference as a parameter; it alters a property of whatever transform object is
used by that shape. To keep from inadvertently affecting other shapes that use the
same transform, QuickDraw GX creates a copy of the transform object and modifies
the copy if more than one shape object shares the transform.

In addition, if you call a function that normally affects only a shape’s geometry, such as
GXRot at eShape, and the shape’s gxMapTr ansf or mShape attribute is also set, the
shape’s transform mapping is changed instead; in that case, if the transform is shared by
more than one object, QuickDraw GX creates a copy and modifies the copy.

The gxMapTr ansf or nBhape attribute is described in the chapter “Shape Objects” in
this book. How it affects the functions described in this chapter is discussed in the
section “Moving, Scaling, Rotating, and Skewing Shapes” beginning on page 6-23.

Loading and Unloading Transform 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 transform object in
memory, you can force QuickDraw GX to load it into memory. When your application no
longer needs the transform object in a loaded state, you can instruct QuickDraw GX to
unload it.

You call the GXLoadTr ansf or mfunction to make sure that a transform object is in
memory; if necessary, QuickDraw GX brings the object into memory from an unloaded
state. You can call the GXUnl oadTr ansf or mfunction to instruct QuickDraw GX that it
is free to unload the transform object at any time. These functions are described in the
memory management chapter of Inside Macintosh: QuickDraw GX Environment and
Utilities.
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Manipulating Transform Object Properties

This section describes how to manipulate the common object properties of transform
objects: owner count and tag list. It also describes how to restore a transform object’s
properties to their default values.

To manipulate the clip of an transform, see the section “Getting, Setting, and Modifying
the Transform Clip” beginning on page 6-20. To manipulate the mapping of a transform,
see the section “Moving, Scaling, Rotating, and Skewing Shapes” beginning on

page 6-23. To manipulate the view port list of a transform, see the section “Manipulating
the View Port List” beginning on page 6-28. To manipulate the hit-test parameters of a
transform, see the section “Setting Up Hit-Test Parameters” beginning on page 6-30.

For manipulating a transform object as a whole, see “Creating and Manipulating
Transform Objects” beginning on page 6-15.

Manipulating a Transform 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 transform object, QuickDraw GX sets the owner count of the new transform to 1.
When you assign an existing transform object to a shape, QuickDraw GX increments the
transform’s owner count, corresponding to the new reference to the transform contained
in the shape object.

For example, in Listing 6-1 on page 6-16, the call to GXNewTr ansf or mto create the
transform my Tr ansf or msets its owner count to 1; the subsequent call to

GXSet ShapeTr ansf or mincrements the owner count of my Tr ansf or m so it is 2. The
call to GXDi sposeTr ansf or mdecrements the owner count of my Tr ansf or m making
it 1 again. The transform is not deleted, which is appropriate because it is still used by
the shape. If you were to call GXSet ShapeTr ansf or magain to associate a different
transform object with the shape, or call GXDi sposeShape when the shape is no longer
needed, the owner count of nyTr ansf or mwould decrement again, this time to 0, and it
would be deleted.

As another example, the code in Listing 6-2 on page 6-17 clones a transform object before
removing its reference from a shape. The cloning increments the transform’s owner
count, to ensure that the transform is not deleted when its owner count is decremented
by the call to GXSet ShapeTr ansf or mthat removes it from the shape.

If you want to manage a transform’s owner count directly, or if you want to know
whether a transform object is shared, you can use the GXGet Tr ansf or mOaner s
function to determine the owner count of a transform, and the GXCOl oneTr ansf orm
and GXDi sposeTr ansf or mfunctions to change the owner count of a transform. The
GXd oneTr ansf or mfunction increments the transform’s owner count, and the

GXDi sposeTr ansf or mfunction decrements the transform’s owner count, freeing the
memory used by the transform if the owner count goes to 0.
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In the chapter “Style Objects” in this book, the section on manipulating a style object’s
owner count discusses two common owner-count problems and how to avoid them. The
problems are discussed in terms of style objects, but they apply equally well to transform
objects. Refer to that discussion if you find that transform objects you create have owner
counts that are higher or lower than you expect.

The GXGet Tr ansf or mOaner s function is described on page 6-39.

Getting and Setting a Transform Object’'s Tag References

You can examine the list of references to tag objects currently associated with a transform
object using the GXGet Tr ansf or nTags function. Once you create a tag object, you can
attach it to a transform object using the GXSet Tr ansf or nifTags function. You can attach
as many tag objects as you like to a transform 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 Tr ansf or niTags function is described on page 6-40. The
GXSet Tr ansf or nifags function is described on page 6-41.

Resetting Default Transform Properties

If you explicitly create a new transform with the GXNewTr ansf or mfunction and then
modify its properties, or if you indirectly modify the properties of a shared transform (by
calling, for example, GXSet ShapeMappi ng) and thereby cause QuickDraw GX to create
a new transform, that new transform has nondefault properties. If you want to restore
the default transform properties, you can call the GXReset Tr ansf or mfunction. This
function resets the transform’s clip, mapping, view port list, and hit-test parameters to
their default values, but does not alter its owner count or tag list.

The GXReset Tr ansf or mfunction is described on page 6-38.

Getting, Setting, and Modifying the Transform Clip

The clip shape that you specify in a transform object controls the clipping of shapes
associated with that transform. The transform clip must be a primitive shape; primitive
shapes are described in the geometric operations chapter of Inside Macintosh:
QuickDraw GX Graphics. QuickDraw GX provides a pair of functions

(GXGet Transf ornd i p, GXSet Tr ansf or nCl i p) that get and set the clip of a
specified transform, and another pair (GXGet Shaped i p, GXSet ShapeC i p) that

get and set the clip of the transform associated with a specified shape.
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QuickDraw GX also provides another set of functions with which you can easily modify
a clip shape using constructive geometry. Table 6-2 shows the constructive geometry
operations you can perform between a transform clip and another shape, in order to
modify the clip shape.

Table 6-2 Constructive geometry operations between transform clips and other shapes
Function Description
GXUni onTr ansform Modifies the clip shape to be the union of it

with another shape. Described on page 6-49.

GXl nt ersect Transform Modifies the clip shape by intersecting it with
another shape. Described on page 6-50.

GXDi f f erenceTr ansf orm Modifies the clip shape by subtracting another
shape from it. Described on page 6-51.

GXReverseDi fferenceTransform  Modifies the clip shape by subtracting it from
another shape. Described on page 6-52.

GXExcl udeTr ansf orm Modifies the clip shape by combining it with
another shape in an exclusive-OR (XOR)
operation. Described on page 6-53.

To use constructive geometry operations, the clip shape and the shape with which to
operate must meet these criteria:

s The clip shape must be a primitive shape and cannot be a picture shape, text shape, or
layout shape. (These criteria are automatically met if it is a clip shape.)

s The shape with which to operate cannot be a bitmap shape or picture shape. It should
also be a primitive shape, because only its geometry and fill properties are used in the
operation.

» If the clip shape’s fill is even-odd fill or winding fill, or the inverse of these, the shape
with which to operate must also be filled.

» If the clip shape is frame filled, a pen width of 0 is implied, indicating a hairline width
to the clip frame. Hairlines are described in the geometric styles chapter of Inside
Macintosh: QuickDraw GX Graphics.

Figure 6-8 shows several examples of the effects of these operations with a polygon clip
combined with a rectangle shape. The figure also shows which combinations of fill types
are allowed for each operation.
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Figure 6-8 Constructive geometry operations with a polygon clip and a rectangle shape

Filled clip Filled shape Framed clip  Filled shape | Framed clip Framed shape

GXUni onTr ansf orm

Error >

GXlI nt er sect Transform

> Error

GXDi f f erenceTransform Error

GXRever seDi f f erenceTransform , Error Error

GXExcl udeTr ansform , Error Error

Note

Figure 6-8 does not show a filled clip with a framed shape because this
combination of shapes generates an error for any constructive geometry
operation. O

The following example shows how to create a clip using a constructive geometry
operation. The clip is first created as a path shape and assigned to the transform object
with GXSet Tr ansf or nCl i p. That clip is then unioned with another path shape, using
GXUni onTr ansf or m The geometries of the paths (pat h1Geonet ry and

pat h2Geonet r y) are not shown.
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gxShape cl i pShape, pathShape;
gxTransf orm nyTransf orm

/* get or create the transform (not shown) */

cli pShape = GXNewPat hs ((gxPaths *)pathlGeonetry);
GxSet TransfornC i p(nmyTransform cli pShape);
GXDi sposeShape( cl i pShape) ;

pat hShape = GXNewPat hs ((gxPat hs *)pat h2Geonetry);
GXUni onTr ansf orm( myTransf orm pat hShape) ;
GXDi sposeShape( pat hShape) ;

Note that only the geometries of the two path shapes matter; style information is not

considered. The GXGet Tr ansf or nCl i p function is described on page 6-43. The
GXSet Tr ansf or nCl i p function is described on page 6-44.

Moving, Scaling, Rotating, and Skewing Shapes

The mapping property of transform objects allows you to perform sophisticated
transformations to your shape’s geometries. By altering the values of a transform’s
mapping, you can move, scale, rotate, skew and create perspective effects on any shapes
the transform applies to. However, determining the specific changes to the mapping
matrix needed to achieve a desired transformational effect can involve complex
calculations. As a convenience, QuickDraw GX provides several functions that perform
the calculations necessary to achieve common transformations, without you having to
know how the mapping matrix is altered.

The transformational functions that QuickDraw GX provides allow you to position,
rotate, scale, and skew shapes. QuickDraw GX provides two kinds of such functions, one
kind that operates on transform mappings, which is of the form GXActionTr ansf or m
and one kind that normally operates on shape geometries, which is of the form
GXActionShape. If you use a function that operates on a transform’s mapping, the
mapping is changed and all shapes that refer to the transform are affected. If you use a
function that normally operates on a shape geometry, there are two possible results:

s If the shape’s gxMapTr ansf or nBhape attribute is cleared, the shape’s geometry is
changed, as expected. Its transform mapping is unaffected.

s If the shape’s gxMapTr ansf or nShape attribute is set, the function works exactly like
a GXActionTr ansf or mfunction, changing the transform mapping instead of the
shape geometry. An additional side effect is that, if the shape’s transform object is
shared with other shapes, QuickDraw GX creates a copy of the transform and
modifies the copy, to avoid affecting the other shapes.

Using Transform Objects 6-23

$103lqO wuojsuell n



6-24

CHAPTER 6

Transform Objects

If you move a shape to an absolute location, the location applies to a specific anchor
point in the shape’s geometry and all other points in the geometry move in relation to
this point. The point used depends on the kind of shape:

» For points, lines, and curves, the anchor point is the first point in the shape’s geometry.

» For rectangles, polygons, paths, and bitmaps, the anchor point is the top-left corner of
the bounding rectangle.

» For text, glyph, and layout shapes, the anchor point is the origin of the first glyph.
s Other shapes (empty shapes, full shapes, and pictures) cannot be moved.

However, remember that if the shape’s gxMapTr ansf or nShape attribute is set, calling
a function that moves the shape has no effect on the geometry; it modifies the transform
mapping instead. In that case, moving the shape to an absolute location means only that
its transform mapping adds that location to whatever location the geometry already
specifies.

Modifying the Transform Mapping

One way to transform a shape is by altering its transform object’s mapping property.
This section shows several examples of that kind of transformation.

For example, you can move a shape to a relative or absolute location by modifying its
transform. The GXMbveTr ansf or mfunction modifies the transform’s mapping to
move a shape a specified distance from its current location in local coordinates. The
GXMoveTr ansf or mlo function modifies the transform’s mapping to move a shape
to an absolute location in local coordinate space.

The following example causes all shapes associated with the my Tr ansf or mtransform
object to move to the upper-left corner of the bounding rectangle, bounds, of the
rectangle aRect angl e:

gxRect angl e aRect angl e, bounds;
/* initialize the rectangle (not shown) */

GXGet ShapeBounds(aRect angl e, 0, &bounds);
GXMoveTr ansf or mo( myTransform bounds. | eft, bounds.top);

You can also modify a transform’s mapping to rotate, scale, or skew a shape around a
specified point. Listing 6-3 rotates a shape’s transform mapping 90 degrees, and scales
and skews the mapping. The shape’s center is used as the point around which to rotate,
scale, and skew the transform.
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Listing 6-3 Modifying a shape’s transform with transform-mapping calls only
Fi xed hScal e, vScal e, xSkew, ySkew;

gxPoi nt center;

gxShape aShape;

gxTransform myTr ansf orm
/* initialize the shape and the rotate/scal e/ skew paraneters */

/* find the shape’s center */
GXGet ShapeCent er (aShape, 0, &center);

/* get the transform rotate it around shape's center */
nyTr ansf or m = GXGet ShapeTr ansf or n( aShape) ;
GXRot at eTransf orm(nyTransform ff(90), center.x, center.y);

/* scal e and skew the shape */
GXScal eTransform myTransform hScal e, vScale, center.x, center.y);
GXSkewTr ansforn(myTransform xSkew, ySkew, center.x, center.y);

Listing 6-4 performs the same actions as Listing 6-3: rotating, scaling, and skewing a
shape’s transform mapping. Like Listing 6-3, this code also affects only the transform
mapping associated with the shape. This is despite the fact that it makes some calls
(GXScal eShape and GXSkewShape) that would normally affect the shape’s
geometry. Because the shape’s gxMapTr ansf or nShape attribute is set before the
geometry-altering calls are made, those functions are forced to affect the transform
mapping instead of the shape’s geometry.

Listing 6-4 Modifying a shape’s transform with transform-mapping and shape-geometry calls
Fi xed hScal e, vScal e, xSkew, ySkew,

gxPoi nt center;

gxShape aShape;

gxTransform nmy Tr ansf or m
/* initialize the shape and the rotate/scal e/ skew paraneters */

/* find the shape’s center */
GXGet ShapeCent er (aShape, 0, &center);

/* get the transform rotate it around shape’s center */

nmyTr ansf or m = GXGet ShapeTr ansf or m( aShape) ;
GXRot at eTransform(myTransform ff(90), center.x, center.y);
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/* set the gxMapTransfornShape attribute */
GXSet ShapeAttri but es(aShape,
GXGet ShapeAttri but es(aShape) | gxMapTransf or nShape) ;

/* scale and skew the shape (but it affects napping instead) */
GXScal eShape(asShape, hScal e, vScale, center.x, center.y);
GxSkewshape(aShape, xSkew, ySkew, center.Xx, center.y);

You can also perform these transformations, as well as perspective-modifying
operations, by directly manipulating the matrix elements of a transform’s mapping. You
can use the functions GXGet Tr ansf or mVappi ng or GXGet ShapeMappi ng to obtain
the mapping matrix, then modify the matrix as desired and reassign it to the transform
with GXSet Tr ansf or mvVappi ng or GXSet ShapeMappi ng. You can also create your
own mapping matrix, and then multiply it (concatenate it) with the existing mapping of
a transform object, using the functions GXMapTr ansf or m(or GXMapShape, if the
shape’s gxMapTr ansf or nShape attribute is set). For more information about matrix
manipulation, see the mathematics chapter of Inside Macintosh: QuickDraw GX
Environment and Utilities.

The GXGet Tr ansf or mivappi ng function is described on page 6-54; the
GXSet Tr ansf or mvlappi ng function is described on page 6-55.

The GXGet ShapeMappi ng function is described on page 6-56; the
GXSet ShapeMappi ng function is described on page 6-57.

The GXMapTr ansf or mfunction is described on page 6-64; the GXMapShape function
is described on page 6-72.

The GXMoveTr ansf or mfunction is described on page 6-58. The GXMoveTr ansf or nilo
function is described on page 6-59. The GXScal eTr ansf or mfunction is described on
page 6-60. The GXRot at eTr ansf or mfunction is described on page 6-62. The
GXSkewTr ansf or mfunction is described on page 6-63.

Modifying Shape Geometry

A second way to transform a shape is by altering its geometry property. This section
shows several examples of that kind of transformation.

You can move a shape to a relative or absolute location by modifying the shape’s
geometry instead of its transform mapping. The GXMoveShape function modifies

the geometry to move a shape a specified distance from its current location in local
coordinates. The GXMbveShapeTo function modifies the geometry to move a shape to
an absolute location in local coordinate space. In either case, the geometry is altered only
if the shape’s gxMapTr ansf or nShape attribute is cleared; otherwise, the functions
work just like GXMoveTr ansf or mand GXMbveTr ansf or niTo, and alter the mapping of
the transform object attached to the shape.
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The following example causes the shape myShape to move to the upper-left corner of
the bounding rectangle, bounds, of the rectangle aRect angl e:

gxRect angl e aRect angl e, bounds;
/* initialize the rectangle (not shown) */

GXCGet ShapeBounds(aRect angl e, 0, &bounds);
GXMoveShapeTo( nyShape, bounds. | eft, bounds.top);

Listing 6-5 performs the same actions as Listing 6-3 and Listing 6-4: rotating, scaling, and
skewing a shape. However, unlike either previous listing, this code alters the geometry
of the shape itself. To ensure that the operations do not affect the shape’s transform
mapping, the code clears the shape’s gxMapTr ansf or nBhape attribute before making
the geometry-altering calls.

Listing 6-5 Modifying a shape’s geometry with shape-geometry calls
Fi xed hScal e, vScal e, xSkew, ySkew;

gxPoi nt center;

gxShape aShape;

/* initialize the shape and the rotate/scal e/ skew paraneters */

/* find the shape's center */
GXGet ShapeCent er (aShape, 0, &center);

/* clear the gxMapTransforntShape attribute */
GXSet ShapeAttri but es(aShape, gxNoAttri butes);

/* rotate shape around its center (affects geonetry this tinme ) */
GXRot at eShape(nyShape, ff(90), center.x, center.y);

/* scal e and skew the shape (affects geonetry this tine ) */
GXScal eShape(aShape, hScal e, vScal e, center.x, center.y);
GxXSkewsShape( aShape, xSkew, ySkew, center.x, center.y);

Note
Rotation of a shape’s geometry can change the shape’s type. For
example, a rectangle may turn into a polygon when rotated. For more

information, see the geometric shapes chapter of Inside Macintosh:
QuickDraw GX Graphics. O
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You can also perform these operations, as well as perspective-modifying operations, by
applying a mapping directly to a shape’s geometry. You can create your own mapping
matrix, and then apply it to a shape object using the GXMapShape function if the shape’s
gxMapTr ansf or nShape attribute is cleared; if the attribute is set, this function affects
the shape’s transform mapping instead. For more information about matrix
manipulation, see the mathematics chapter of Inside Macintosh: QuickDraw GX
Environment and Utilities.

The GXMapShape function is described on page 6-72.

The GXMoveShape function is described on page 6-66. The GXMbveShapeTo function is
described on page 6-67. The GXScal eShape function is described on page 6-68. The
GXRot at eShape function is described on page 6-70. The GXSkewShape function is
described on page 6-71.

Manipulating the View Port List

The view port list property of the transform object specifies all the view ports to

which shapes associated with the transform are drawn. QuickDraw GX provides a pair
of functions (GXGet Tr ansf or nVi ewPor t s and GXSet Tr ansf or nVi ewPor t s)

that get and set the view port list of a specified transform, and another pair

(GXGet ShapeVi ewPor t s and GXSet ShapeVi ewPor t s) that get and set the

view port list of the transform associated with a specified shape. View ports are
described in the chapter “View-Related Objects” in this book.

When you create a window, you create one or more view ports. If you want the shapes
that you subsequently create to be drawn in that window, you place references to one or
more of those view ports in the view port list of the shapes’ transform object.

You may also want to alter a view port list of an existing transform object. For example,
you might temporarily create a pane or a separate window that shows a zoomed view of
a currently displayed shape. As another example, you might want to draw an object both
onscreen and offscreen simultaneously.

Listing 6-6 is a partial listing of a function that adds a new view port (newPor t ) to

the view port list of the transform object ny Tr ansf or m The function calls the

GXCGet Tr ansf or Vi ewPor t s function twice, first to determine the number of view
ports already in the list in order to allocate memory for it, and second to retrieve the list
itself. Before adding the new view port, the function first checks the list and, if the view
port is already in the list, does not add it. The function assigns the new view port to the
last element in the list, and then calls GXSet Tr ansf or nVi ewPor t s to reassign the list
to the transform. Finally, the code disposes of the view port list.
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Listing 6-6 Getting and setting view ports

gxVi ewPor t *ports, *portPtr;
gxVi ewPor t newPort ;
short port Count, count;

gxTransform myTr ansf orm
/* get the transform set up the new view port (not shown) */

/[* first, call to see how big the current view port list is */
port Count = GXCGet Tr ansformVi ewPorts(nyTransform nil);

/* accounting for new view port, allocate nenory for the list */
port Count ++;
ports = (gxViewPort *) NewPtr(portCount * sizeof (gxViewPort));

/* get the current list into nenory */
GXCGet Transf or mVi ewPort s(nyTransform ports);

/* check if the view port is already in the list */
portPtr = ports;

count = port Count;

while (--count > 0)

{
/[* if port is already in transform release nenory and | eave */
if (*portPtr++ == newPort)
{
Di sposPtr((void *) ports);
return;
}
}

/* put view port in transform*/
*portPtr = newPort;
GXSet Tr ansf or mvi ewPor t s(myTransform port Count, ports);

/* clean up and | eave */

Di sposePtr((void *)ports);
return;
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The GXCet Tr ansf or Vi ewPor t s function is described on page 6-73;
the GXSet Tr ansf or nMi ewPor t s function is described on page 6-74. The
GXGet ShapeVi ewPor t s function is described on page 6-75;

the GXSet ShapeVi ewPor t s function is described on page 6-76.

Setting Up Hit-Test Parameters

QuickDraw GX provides a pair of functions (GXCGet Tr ansf or nHi t Test,

GXSet Tr ansf or mHi t Test ) that get and set the hit-test parameters of a specified
transform, and another pair (GXGet ShapeHi t Test, GXSet ShapeHi t Test ) that get
and set the hit-test parameters of the transform associated with a specified shape.

The hit-test parameters are used by the functions GXHi t Test Shape and

GXHi t Test Pi ct ur e. Before calling either function, you set up the shape-parts mask
and define a tolerance, and assign them both to the transform object of the shape you are
going to hit-test. The shape-parts mask consists of values from the gxShapePart s
enumeration; see Table 6-1 on page 6-12 for descriptions of the individual values.

The GXHi t Test Shape and GXHi t Test Pi ct ur e functions return, in addition to an
indication of which shape parts were hit during a hit-test, a distance from the hit point to
one of the hit parts. If only one shape part was hit, the distance is the distance from the
hit point to the nearest point on the hit part. But if more than one part was hit (for
example, if a hit corresponded to both the bounding rectangle and the shape geometry),
the distance returned is the distance to the first shape part—in order of processing by the
function— that was hit. The order in which shape parts are processed is the order in
which they appear in the gxShapePar t s enumeration. Thus, if both bounding rectangle
and geometry are tested for, and if both are hit, the distance returned is the distance to
the bounding rectangle. You can use the processing order to set up the shape-parts mask
to make sure that GXHi t Test Shape and GXHi t Test Pi ct ur e return the exact distance
information you need.

The following example sets the shape-parts mask (mask) to include both the geometry
and the corner points of the shape aShape. It also sets the tolerance to 0, meaning that if
a hit point is any distance outside of the shape geometry or corner points, it is not
considered a hit.

gxShapePar t mask = gxGeonetryPart | gxCornerPoi ntPart;
GXSet ShapeHi t Test (aShape, mask, 0);
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For more information about shape parts and tolerance as a transform object property, see
the section “Hit-Test Parameters” on page 6-11. For information about hit-testing with
GXHi t Test Shape, see the chapter “Shape Objects” in this book. For information about
hit-testing with GXHi t Test Pi ct ur e, see the picture shapes chapter of Inside Macintosh:
QuickDraw GX Graphics.

The GXGet Tr ansf or mHi t Test function is described on page 6-78;

the GXSet Tr ansf or nHi t Test function is described on page 6-79. The

GXCet ShapeHi t Test function is described on page 6-80; the GXSet ShapeHi t Test
function is described on page 6-81.

Transtorm Objects Reference

This section provides reference information to the constants, data types, and functions
that allow you to create and manipulate transform objects and alter their properties. It
includes

» definitions of the constants and data types, including enumerations, that are specific
to transform objects

» descriptions of the QuickDraw GX functions that operate on transform objects

» descriptions of the QuickDraw GX transformation functions that operate either on
shape geometries or on transform mappings, depending on the state of the
gxMapTr ansf or nShape attribute

Constants and Data Types

This section describes the data types that you use to obtain and provide information
about transform objects.

The Transform Object

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

t ypedef struct gxPrivateTransfornRecord *gxTransform

In this type definition, gxTr ansf or mis a type-checked reference, not an actual pointer
to any defined structure. The contents of the transform object are private.
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Shape Parts for Hit-Testing

Each transform object specifies the parts of a shape on which hit-testing is performed.
The choices are specified by the gxShapePar t s enumeration. For determining distance
to a hit part, the hit-testing functions evaluate shape parts in the order shown in the

enumeration.
enum gxShapeParts { /* (in order of evaluation) */
gxNoPar t = 0,
gxBoundsPar t = 0x0001,
gxCeonet ryPart = 0x0002,
gxPenPar t = 0x0004,
gxCor ner Poi nt Par t = 0x0008,
gxCont r ol Poi nt Part = 0x0010,
gxEdgePart = 0x0020,
gxJoi nPart = 0x0040,
gxSt art CapPar t = 0x0080,
gxEndCapPar t = 0x0100,
gxDashPar t = 0x0200,
gxPatt ernPart = 0x0400,
gxd yphBoundsPar t = gxJoi nPart,
gxd yphFi r st Part = gxStart CapPart,
gxd yphLast Part = gxEndCapPart,
gxSi deBear i ngPar t = gxDashPart,
gxAnyPar t = gxBoundsPart | gxCeonetryPart |
gxPenPart | gxCornerPointPart | gxControl PointPart |
gxEdgePart | gxJoinPart | gxStartCapPart |
gxEndCapPart | gxDashPart | gxPatternPart
b

typedef |ong gxShapePart;

The individual shape parts are described in Table 6-1 on page 6-12.

Functions

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

= manipulate the common object properties of a transform object
= get and set the clip shape of a transform object

= perform geometric operations on a transform clip

= get and set the mapping matrix of a transform object
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apply transformation operations to a transform’s mapping

apply transformation operations directly to a shape’s geometry

get and set the view port list of a transform object

get and set the hit-test parameters of a transform object

Creating and Manipulating Transform Objects

This section describes the functions that manipulate transforms as objects in memory.
With the functions in this section, you can create and dispose of a transform object, and
copy, compare, and clone transform objects.

To associate a transform object with a QuickDraw GX shape, use the
GXGet ShapeTr ansf or mand GXSet ShapeTr ansf or mfunctions, described in the
chapter “Shape Objects” in this book.

GXNewTransform

DESCRIPTION

You can use the GXNewTr ansf or mfunction to create a new transform object with
default properties.

gxTransf or m GXNewTr ansf or n{voi d) ;

function result A reference to the newly created transform object.

The GXNewTr ansf or mfunction creates a transform object with an owner count of 1.
All other properties of the transform are set to their default values:

= Aclip thatis a full shape.

= A mapping that is the identity mapping.

» A shape-parts mask specifying gxBoundsPar t only, and a tolerance of 0.

= A view port list containing a single view port covering all onscreen view devices.
= The owner count is 1.

» The tag list is empty.

SPECIAL CONSIDERATIONS

If no error occurs, the GXNewTr ansf or mfunction creates a transform object; you are
responsible for disposing of that object when you no longer need it.
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ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory

SEE ALSO
For an example of the use of this function, see Listing 6-1 on page 6-16.

Default transform properties are described in the section “Default Transform Objects”
beginning on page 6-14. For general information on the properties of transform objects,
see “Transform Object Properties” beginning on page 6-6.

To dispose of a transform object, use the GXDi sposeTr ansf or mfunction, which is
described in the next section.

To create a transform object that is identical to an existing one, use the
GXCopyToTr ansf or mfunction, described on page 6-35.

GXDisposeTransform

You can use the GXDi sposeTr ansf or mfunction to release a reference to a transform
object.

voi d GXDi sposeTransfor m gxTransform target);

t ar get The transform object to dispose of.

DESCRIPTION

The GXDi sposeTr ansf or mfunction decrements the owner count of the transform
object specified by the target parameter, and releases any memory used by the transform
if the owner count goes to 0.

ERRORS, WARNINGS, AND NOTICES

Errors
transform.is_nil

Warnings
cannot _di spose_defaul t_transform (debugging version)

6-34 Transform Objects Reference



SEE ALSO

CHAPTER 6

Transform Objects

For an example of the use of this function, see Listing 6-1 on page 6-16.

Owner counts for transform objects are discussed in the section “Copying, Comparing,
and Cloning Transform Objects” beginning on page 6-16, and in the section
“Manipulating a Transform Object’s Owner Count” beginning on page 6-19.

To examine the owner count of a transform, use the GXGet Tr ansf or mOwner s function,
described on page 6-39. To increment the owner count of a transform object, use the
GXd oneTr ansf or mfunction, which is described on page 6-37.

GXCopyToTransform

DESCRIPTION

You can use the GXCopy ToTr ansf or mfunction to create a copy of an existing transform
object.

gxTransf orm GXCopyToTr ansf orm (gxTransform target,
gxTransform source) ;

t ar get A reference to the transform object to copy the source contents into. If you
specify ni | for this parameter, the GXCopyToTr ansf or mfunction
creates a new transform object.

source A reference to the transform object whose contents you want to copy.

The GXCopy ToTr ansf or mfunction copies the contents of an existing transform object
to another, or it creates a new transform object and copies the contents of an existing
transform object to it. The function copies the clip, mapping, hit-test parameters, tag list
and view port list (but not the owner count) of the source transform object into the target
transform object. It clones, but does not copy, the tag objects in the tag list.

If you specify ni | for thet ar get parameter, the GXCopy ToTr ansf or mfunction
creates a new transform object and copies the properties of the source transform,
including the tag list, to the new transform.

You can use this function to create a copy of a transform object and then modify it
without changing the original.

SPECIAL CONSIDERATIONS

If you specify ni | for thet ar get parameter and no error occurs, the
GXCopyToTr ansf or mfunction creates a transform object; you are responsible for
disposing of that object when you no longer need it.
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ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
transformis_nil

SEE ALSO
For an example of the use of this function, see page 6-17.

To create a new transform object with default values, use the GXNewTr ansf or m
function, described on page 6-33.

To compare transform objects for equality, use the GXEqual Tr ansf or mfunction,
described in the next section.

GXEqualTransform

You can use the GXEqual Tr ansf or mfunction to determine if two transform objects
are equal.

bool ean GXEqual Tr ansf or n{ gxTr ansf orm one, gxTransform two);

one A reference to one of the transform objects to test for equality.

t wo A reference to the other transform object to test for equality.

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

DESCRIPTION

The GXEqual Tr ansf or mfunction determines whether the transform object referenced
by the one parameter is equal to the transform object referenced by the t wo parameter.

For two transform objects to be equal, they must have identical clip shape geometries,
mappings, hit-test parameters, and view port lists. Their owner count and tag list need
not be identical.

SPECIAL CONSIDERATIONS
Note that for two clips to be identical means more than having identical dimensions.
For example, a polygon clip might have the same dimensions as a path or rectangle,
but shapes with different shape types are never identical. You can call the
GXSi npl i f yShape function to convert the clips to their simplest form.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
transformis_nil

To make a copy of a transform object that is equal by the criteria of this function, use the
GXCopyToTr ansf or mfunction, described on page 6-35.

The GXSi npl i f yShape function is described in the geometric operations chapter of
Inside Macintosh: QuickDraw GX Graphics.

GXCloneTransform

DESCRIPTION

You can use the GXCl oneTr ansf or mfunction to clone a transform object—that is, to
add a reference to it and increment its owner count.

gxTransf orm GXO oneTr ansf or m( gxTransf or m sour ce) ;

source A reference to the transform object to clone.

function result A copy of the reference to the source transform object.

The GXO oneTr ansf or mfunction increments the owner count of the transform
referenced by the source parameter. You typically use this function when you want to
create another reference to an existing transform rather than creating a distinct copy of
the transform.

This function returns as its function result a reference to the transform—the same
reference you pass in as the sour ce parameter. It also increments the transform’s owner
count.

ERRORS, WARNINGS, AND NOTICES

Errors
transformis_nil
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SEE ALSO
For an example of the use of this function, see Listing 6-2 on page 6-17.
Owner counts for transform objects are discussed in the section “Copying, Comparing,

and Cloning Transform Objects” beginning on page 6-16, and in the section
“Manipulating a Transform Object’s Owner Count” beginning on page 6-19.

To examine the owner count of a transform, use the GXGet Tr ansf or mOwner s function,
described on page 6-39. To decrement the owner count of a transform, use the
GXDi sposeTr ansf or mfunction, described on page 6-34.

Manipulating Transform Object Properties

This section describes the functions that manipulate the object properties of transforms.
The functions described in this section allow you to

» reset a transform object’s properties to their default values

» manipulate the common object properties of a transform: owner count and tag list

GXResetTransform

You can use the GXReset Tr ansf or mfunction to reset the properties of a transform
object to their default values.

voi d GXReset Transf or m(gxTransform target);

t ar get A reference to the transform object whose properties you want to reset.

DESCRIPTION

The GXReset Tr ansf or mfunction resets the following properties of the target
transform to the following default values:

= The clip is a full shape.
= The mapping is the identity mapping.
= The shape-parts mask specifies gxBoundsPar t , and the tolerance is 0.

= The view port list contains a single view port covering all screen view devices.

This function does not change the target transform’s owner count or tag list.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
transformis_nil

Default transform properties are described in the section “Default Transform Objects”
beginning on page 6-14. For general information on the properties of transform objects,
see “Transform Object Properties” beginning on page 6-6.

GXGetTransformOwners

DESCRIPTION

You can use the GXGet Tr ansf or nOaner s function to determine the number of
references to a particular transform object.

| ong GXGet Tr ansf or nDwner s( gxTr ansf or m sour ce) ;

source A reference to the transform object whose owner count you want to find.

function result The owner count of the source transform object.

The GXGet Tr ansf or mOaner s function returns a value indicating the number of
current references to the source shape.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
transformis_nil

Owner counts for transform objects are discussed in the section “Copying, Comparing,
and Cloning Transform Objects” beginning on page 6-16, and in the section
“Manipulating a Transform Object’s Owner Count” beginning on page 6-19.

To increment the owner count of a transform object, use the GXCl oneTr ansf or m
function, described on page 6-37. To release a reference to a transform object, use the
GXDi sposeTr ansf or mfunction, described on page 6-34.
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GXGetTransformTags

DESCRIPTION

6-40

You can use the GXGet Tr ansf or nTags function to examine one or more of the tag
objects associated with a transform object.

| ong GXGet Tr ansf or nTags(gxTransform source, |ong tagType,
l ong i ndex, long count, gxTag itens[]);

sour ce A reference to the transform object whose tag list you want to examine.

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.

items An array to hold the returned tag references.

function result The number of tag references found that match the criteria specified by
the input parameters.

The GXCet Tr ansf or nirags function searches the tag list of the source transform object
for references to tag objects with the tag type specified by the t agType parameter. If you
specify 0 for this parameter, the function searches for all tag types.

You can use the i ndex and the count parameters to specify which tag references of the
appropriate type the GXCGet | nkTags 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.

The function result is the number of tag references found that fit the criteria. If you pass
a value other than ni | for thei t ems parameter, the GXCGet | nkTags function returns in
the i t ens parameter the tag references that were found.

Typically, you call this function once with a ni | value for the i t ens parameter to
determine the number of matching tags. Then you allocate an appropriately sized tag
reference array and call the function a second time to obtain references to the matching
tags.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

transformis_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 discussed in the chapter “Tag Objects” in this book.
To change the set of tags associated with a transform, use the GXSet Tr ansf or niTags
function, described next.

GXSetTransformTags

You can use the GXSet Tr ansf or nTags function to add, remove, or replace tag objects
associated with a transform object.

voi d GXSet Tr ansf or niTags(gxTransform target, |ong tagType,
| ong index, |ong ol dCount, |ong newCount,
const gxTag items[]);

t ar get A reference to the transform object whose tag list you want to alter.

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 (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 ToOEnd constant) indicates that all tag references of the
requested type (starting with the reference indicated by the i ndex
parameter), should be replaced.

newCount The number of tag references to insert. A value of 0 indicates that there
are no tag references to insert; the existing tag references that match the
selection criteria are removed from the target transform’s tag list and
disposed of.

itens An array of tag references to insert into the transform’s tag list.
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The GXSet Tr ansf or nifags function allows you add tag references to a transform
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 ink object to be modified, the newCount parameter specifies the number of tag
references to add, and the i t ens 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.)

To remove tag references, set the newCount parameter to 0 and the i t ens parameter
toni | . 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 the t 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

6-42

Errors

out _of _nenory
transformis_nil
tag_is_nil

paraneter _is_nil (debugging version)
i nconsi stent _paraneters (debugging version)
par anet er _out _of range (debugging version)
index_is_|less_than_zero (debugging version)
cannot _di spose_| 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 discussed in the chapter “Tag Objects” in this book.

To examine the set of tags associated with a transform, use the GXGet Tr ansf or nifags

function, described in the previous section.
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Getting and Setting the Clip

This section describes the functions that allow you to manipulate the clip property of a
transform object. The clip property is a reference to a shape object. See “Clip” on
page 6-7 for more information.

GXGetTransformClip

DESCRIPTION

You can use the GXGet Tr ansf or T i p function to retrieve the clip property of a
transform object.

gxShape GXGet TransfornC i p(gxTransform source);

source A reference to the transform object whose clip shape you want to
determine.

function result A reference to a newly created shape object that is a copy of the source
transform’s clip.

The GXGet Tr ansf or nCl i p function creates a new shape object, copies into it the
geometry of the shape referenced in the clip property of the source transform, and
returns a reference to the new shape as the function result.

Note that the returned shape object is a copy; you can alter it without affecting the clip
property of the source transform. If you call this function and alter the clip shape it
returns, you can then assign that changed clip shape back to the transform object by
calling the GXSet Tr ansf or nCl i p function.

SPECIAL CONSIDERATIONS

If no error occurs, the GXGet Tr ansf or nCl i p function creates a shape object; you are
responsible for disposing of that object when you no longer need it.

ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory

transform.is_nil

paraneter _is_nil (debugging version)
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For information about the clip property of transform objects, see “Clip” on page 6-7.

To change the information in the clip property of a transform object, use the
GXSet Tr ansf or nC i p function, described next.

If you want to manipulate the clip property of a transform associated with a specific
shape, you can use the GXGet Shaped i p function, described on page 6-45, or the
GXSet Shaped i p function, described on page 6-46.

GXSetTransformClip

DESCRIPTION

6-44

You can use the GXSet Tr ansf or T i p function to change a transform object’s clip
property.

voi d GXSet TransfornC i p(gxTransform target, gxShape clip);

t ar get A reference to the transform object whose clip shape you want to change.

clip A reference to a shape object containing the new clip shape information.

The GXSet Tr ansf or mCl i p function copies information from the shape

object referenced by the cl i p parameter into the clip property of the transform object
referenced by the t ar get parameter. You can specify ni | for the cl i p parameter, in
which case this function sets the clip property of the target transform to a full clip (no
transform clipping takes place).

The new clip shape, which you specify using the cl i p parameter, may be a geometric
shape, a bitmap shape, or a glyph shape. It may not be a picture, text, or layout shape.

= If you specify a geometric shape, it must be in primitive form—that is, all the stylistic
information about the shape must be incorporated into the shape’s geometry—
because this function copies only the geometry-related information from the shape
you specify. It does not copy the information contained in the shape’s style. You can
convert a shape to its primitive form using the GXPri mi t i veShape function, which
is described in Inside Macintosh: QuickDraw GX Graphics. You can also specify an
empty or full shape for a clip.

= If you specify a bitmap shape, it must have a pixel size of 1 and its color profile
reference must be ni | . In the bitmap, pixel values of 0 obscure drawing; pixel values
of 1 do not restrict visibility.

= If you specify a glyph shape, this function uses information from the glyph shape’s
style object as well as its style list to determine the size, form, and position of the
glyph outlines; those outlines are then used to clip drawing. The style list cannot have
ni | entries. A style object referenced by the glyph shape cannot be complex—that is,
it cannot have a cap, join, dash, pattern, text face, font variation, tag list, or any of the
properties used only by layout shapes.
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ERRORS, WARNINGS, AND NOTICES

Errors

out _of nenory
transformis_nil
shape_is_nil

shapeFi || _not _al | owed (debugging version)
col orProfile_nmust_be_nil (debugging version)
bi t map_pi xel _size _nust_be_ 1 (debugging version)
enpty_shape_not _al | oned (debugging version)
i gnor ePl at f or rShape_not _al | owed (debugging version)
nil_style_in_glyph_not_all owed (debugging version)
conpl ex_gl yph_styl e_not _al | owed (debugging version)
illegal _type_for_shape (debugging version)
Warnings

tags_i n_shape_i gnored (debugging version)

Notices (debugging version)
clip_already_set

SEE ALSO
For an example of the use of this function, see page 6-23.
For information about the clip property of transform objects, see “Clip” on page 6-7.
For information about primitive shapes, geometric shapes and bitmap shapes, see
Inside Macintosh: QuickDraw GX Graphics. For information about glyph shapes, see Inside
Macintosh: QuickDraw GX Typography.
To examine the clip shape of a transform object, use the GXGet Tr ansf ornC i p
function, described in the previous section.
If you want to manipulate the clip property of a transform associated with a specific
shape, you can use the GXGet Shaped i p function, described next, or the
GXSet Shaped i p function, described on page 6-46.

GXGetShapeClip

You can use the GXGet ShapeCl i p function to retrieve the clip property of a transform
object associated with a specified shape.

gxShape GXGet ShapeC i p(gxShape source);

source A reference to the shape whose transform object you want to examine the
clip property of.

function result A reference to a newly created shape encapsulating information copied
from the clip property of the source shape’s transform object.
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The GXGet Shaped i p function creates a new shape object, copies into it geometry
information from the clip property of the source shape’s transform object, and returns a
reference to the new shape as the function result.

Note that the returned shape object is a copy; you can alter it without affecting the clip
property of the source shape’s transform. If you call this function and alter the clip shape
it returns, you can then assign that changed clip shape back to the shape’s transform
object by calling the GXSet Shaped i p function.

SPECIAL CONSIDERATIONS

If no error occurs, the GXGet ShapeCl i p 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

Errors
out _of _nenory
shape_is_nil

For information about the clip property of transform objects, see “Clip” on page 6-7.

To alter the clip property of a transform object associated with a particular shape, use the
GXSet Shaped i p function, described in the next section.

If you want to manipulate the clip property of a particular transform object, you can
use the GXGet Tr ansf or nCl i p function, described on page 6-43, or the
GXSet Tr ansf or nCl i p function, described on page 6-44.

GXSetShapeClip

6-46

You can use the GXSet ShapeCl i p function to change the clip property of a transform
object associated with a specified shape.

voi d GXSet Shaped i p(gxShape target, gxShape clip);

t ar get A reference to the shape whose transform object you want to change the
clip shape of.
clip A reference to a shape object containing the new clip shape information.
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The GXSet Shaped i p function copies information from the shape object referenced by
the cl i p parameter into the clip property of the transform object associated with the
shape referenced by the t ar get parameter.

Calling this function is almost equivalent to
GXSet Transf or nCl i p( GXGet ShapeTr ansf or m( myShape), t hed i p) ;

except that, if the source shape’s transform object is shared with other shapes,

GXSet Shaped i p creates a new copy of the transform object, attaches it to the source
shape, and changes the clip of the copy. That way, calling this function does not produce
side effects on other shapes.

You can specify ni | for the cl i p parameter, in which case this function sets the clip
property of the target shape’s transform to a full clip (no transform clipping takes place).

The new clip shape, which you specify using the cl i p parameter, may be a geometric
shape, a bitmap shape, or a glyph shape. It may not be a picture, text, or layout shape.

» If you specify a geometric shape, it must be in primitive form—that is, all the stylistic
information about the shape must be incorporated into the shape’s geometry—
because this function copies only the geometry-related information from the shape
you specify. It does not copy the information contained in the shape’s style. You can
convert a shape to its primitive form using the GXPr i mi t i veShape function, which
is described in Inside Macintosh: QuickDraw GX Graphics.

» If you specify a bitmap shape, it must have a pixel size of 1 and its color profile
reference must be ni | . In the bitmap, pixel values of 0 obscure drawing; pixel values
of 1 do not restrict visibility.

» If you specify a glyph shape, this function uses information from the glyph shape’s
style object as well as its style list to determine the size, form, and position of the
glyph outlines; those outlines are then used to clip drawing. The style list cannot have
ni | entries. A style object referenced by the glyph shape cannot be complex—that is,
it cannot have a cap, join, dash, pattern, text face, font variation, tag list, or any of the
properties used only by layout shapes.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory
transformis_nil
shape_is_nil

shapeFi || _not _al | owed (debugging version)
col orProfile_nmust_be_nil (debugging version)
bi t map_pi xel _size _nust_be_ 1 (debugging version)
enpty_shape_not _al | oned (debugging version)
i gnor ePl at f or rShape_not _al | owed (debugging version)
nil_style_in_glyph_not_all owed (debugging version)
conpl ex_gl yph_styl e_not _al | owed (debugging version)
illegal _type_for_shape (debugging version)
Warnings

tags_i n_shape_i gnored (debugging version)

Notices (debugging version)
clip_already_set

To retrieve the clip property of a transform object associated with a particular shape, use
the GXGet Shaped i p function, described in the previous section.

To assign a clip directly to a transform object, use the GXSet Tr ansf or mCl i p function,
described on page 6-44.

For information about the clip property of transform objects, see “Clip” on page 6-7.

For information about primitive shapes, geometric shapes and bitmap shapes, see
Inside Macintosh: QuickDraw GX Graphics. For information about glyph shapes, see Inside
Macintosh: QuickDraw GX Typography.

Performing Geometric Operations on Transform Clips

6-48

QuickDraw GX provides a number of functions that allow you to perform constructive
geometry operations on the clip shapes of transform objects. Each of these functions
replaces the clip property of a transform object with the result of an operation combining
the original clip geometry with the geometry of another shape. The functions are

= GXUni onTr ansf or m which combines the transform clip with a shape geometry
= GXI nt er sect Tr ansf or m which intersects the transform clip with a shape geometry

= GXDi f f erenceTr ansf or m which subtracts a shape geometry from the transform
clip

= GXReverseDi f f erenceTr ansf or m which subtracts the transform clip from a
shape geometry

= The GXExcl udeTr ansf or m which performs an exclusive-OR operation with the
transform clip and a shape geometry
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GXUnionTransform

You can use the GXUni onTr ansf or mfunction to calculate the union of the geometry of
the clip shape in a transform object with the geometry of a specified shape object, and
then replace the transform’s clip geometry with the resulting geometry.

voi d GXUni onTr ansfor m( gxTransform target, gxShape operand);

t ar get A reference to the transform object containing the clip property you want
to modify.
oper and A reference to the shape containing the geometry you want to combine

with the target transform’s clip.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

transformis_nil

shape_is_nil

nunber of contours_exceeds_inplenmentation_ limt
nunber _of poi nts_exceeds_inplementation_limt
size_of path_exceeds_inplenmentation_limt

si ze_of _pol ygon_exceeds_i npl ementation_limt

shapeFi | | _not _al | owed (debugging version)
shape_access_not _al | owed (debugging version)
clip_to frame_shape_uni npl enent ed (debugging version)
shape_may _not _be a bitnmap (debugging version)
shape_nay_not _be _a_picture (debugging version)
Warnings

character_substitution_took place
unabl e_to traverse_open_contour_that_starts or_ends_off_the curve
(debugging version)

For an example of the use of this function, see page 6-23.

For an illustration of the effects of the GXUni onTr ansf or mfunction on the transform
clip, see Figure 6-8 on page 6-22. For a general description of constructive geometry
operations, see the geometric operations chapter of Inside Macintosh: QuickDraw GX
Graphics.
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GXlIntersectTransform

You can use the GXI nt er sect Tr ansf or mfunction to calculate the intersection of the
geometry of the clip shape in a transform object with the geometry of a specified shape
object, and then replace the transform’s clip geometry with the resulting geometry.

voi d GXl ntersect Transforn{gxTransformtarget, gxShape operand);

t ar get A reference to the transform object containing the clip property you want
to modify.
oper and A reference to the shape containing the geometry you want to intersect

with the target transform’s clip.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-50

Errors

out _of _nenory

transformis_nil

shape_is_nil

nunber of contours_exceeds_inplenmentation_ limt
nunber _of poi nts_exceeds_inplementation_limt
size_of path_exceeds_inplementation_limt

si ze_of _pol ygon_exceeds_i npl ementation_limt

shapeFi | | _not _al | owed (debugging version)
shape_access_not _al | owed (debugging version)
clip_to frame_shape_uni npl enent ed (debugging version)
shape_nmay _not _be a bitnmap (debugging version)
shape_nmay_not _be _a_picture (debugging version)
Warnings

character_substitution_took place
unabl e_to traverse_open_contour_that_starts or_ends_off_the curve
(debugging version)

For an illustration of the effects of the GXI nt er sect Tr ansf or mfunction on the
transform clip, see Figure 6-8 on page 6-22. For a general description of constructive
geometry operations, see the geometric operations chapter of Inside Macintosh:
QuickDraw GX Graphics.

Transform Objects Reference



CHAPTER 6

Transform Objects

GXDifferenceTransform

You can use the GXDi f f er enceTr ansf or mfunction to subtract the geometry of a
specified shape object from the geometry of the clip shape in a transform object, and then
replace the transform’s clip property with the resulting geometry.

voi d GXDi fferenceTransfornm(gxTransformtarget, gxShape operand);

t ar get A reference to the transform object containing the clip property you want
to modify.
oper and A reference to the shape containing the geometry you want to subtract

from the target transform’s clip.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

transformis_nil

shape_is_nil

nunber of contours_exceeds_inplenmentation_ limt
nunber _of poi nts_exceeds_inplementation_limt
size_of path_exceeds_inplenmentation_limt

si ze_of _pol ygon_exceeds_i npl ementation_limt

shapeFi | | _not _al | owed (debugging version)
shape_access_not _al | owed (debugging version)
clip_to frame_shape_uni npl enent ed (debugging version)
shape_may _not _be a bitnmap (debugging version)
shape_nay_not _be _a_picture (debugging version)
Warnings

character_substitution_took place
unabl e_to traverse_open_contour_that_starts or_ends_off_the curve
(debugging version)

For an illustration of the effects of the GXDi f f er enceTr ansf or mfunction on the
transform clip, see Figure 6-8 on page 6-22. For a general description of constructive
geometry operations, see the geometric operations chapter of Inside Macintosh:
QuickDraw GX Graphics.
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GXReverseDifferenceTransform

You can use the GXRever seDi f f er enceTr ansf or mfunction to subtract the geometry
of the clip shape in a transform object from the geometry of a specified shape object, and
then replace the transform’s clip property with the resulting geometry.

voi d GXReverseDi fferenceTransforn(gxTransformtarget,
gxShape operand);

tar get A reference to the transform object containing the clip property you want
to modify.
oper and A reference to the shape containing the geometry from which you want to

subtract the target transform’s clip.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-52

Errors

out _of nenory

transformis _nil

shape_is_nil

nunber _of contours_exceeds_inplenentation limt
nunber _of poi nts_exceeds_inplenmentation limt
size_of path_exceeds_inplenmentation limt

si ze_of _pol ygon_exceeds_i npl enentation_limt

shapeFi | | _not _al | owed (debugging version)
shape_access_not _al | owned (debugging version)
clip_to_franme_shape_uni npl enent ed (debugging version)
shape_may_not _be _a_bit map (debugging version)
shape_nmay _not _be a picture (debugging version)
Warnings

character_substitution_took_place
unabl e_to_traverse_open_contour_that_starts_or_ends_off_the_curve
(debugging version)

For an illustration of the effects of the GXRever seDi f f er enceTr ansf or mfunction on
the transform clip, see Figure 6-8 on page 6-22. For a general description of constructive
geometry operations, see the geometric operations chapter of Inside Macintosh:
QuickDraw GX Graphics.
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GXExcludeTransform

You can use the GXExcl udeTr ansf or mfunction to perform an exclusive-OR operation
between the geometry of the clip shape in a transform object and the geometry of a
specified shape object, and then replace the transform’s clip property with the resulting
geometry.

voi d GXExcl udeTransf orm( gxTransform target, gxShape operand);

t ar get A reference to the transform object containing the clip property you want
to modify.
oper and A reference to the shape containing the geometry you want to combine

with the target transform’s clip in an exclusive-OR operation.

ERRORS, WARNINGS, AND NOTICES

Errors

out _of _nenory

transformis_nil

shape_is_nil

nunber of contours_exceeds_inplenentation_ limt
nunber _of poi nts_exceeds i nplenmentation limt
size_of path_exceeds_inplenmentation_ limt

si ze_of _pol ygon_exceeds_i npl ementation_limt

shapeFi | | _not _al | owed (debugging version)
shape_access_not _al | owed (debugging version)
clip_to_frane_shape_uni npl enent ed (debugging version)
shape_nmay_not _be_a bitnmap (debugging version)
shape_nmay_not _be a picture (debugging version)
Warnings

character_substitution_took_place
unabl e _to traverse_open_contour _that _starts or_ends off _the curve
(debugging version)

SEE ALSO
For an illustration of the effects of the GXExcl udeTr ansf or mfunction on the transform
clip, see Figure 6-8 on page 6-22. For a general description of constructive geometry
operations, see the geometric operations chapter of Inside Macintosh: QuickDraw GX
Graphics.

Getting and Setting the Mapping

This section describes the functions you can use to manipulate a transform object’s
mapping matrix.
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GXGetTransformMapping

DESCRIPTION

You can use the GXGet Tr ansf or mMappi ng function to retrieve the mapping property
of a transform object.

gxMappi ng * GXGet Tr ansf or mvappi ng( gxTr ansf or m sour ce,
gxMappi ng *nap) ;

source A reference to the transform object whose mapping you want to examine.

map A pointer to a mapping structure. On return, the structure contains the
mapping matrix of the source transform.

function result A pointer to the mapping property of the source transform. (This value is
the same as the value returned in the map parameter.)

The GXCet Tr ansf or mvappi ng function copies the mapping matrix information from
the mapping property of the source transform object into the mapping structure pointed
to by the map parameter. The function also returns as its function result a pointer to this
mapping structure.

Note that the returned mapping is a copy; you can alter it without affecting the mapping
property of the source transform. If you call this function and alter the mapping that it
returns, you can then assign that changed mapping back to the transform object by
calling the GXSet Tr ansf or mvappi ng function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-54

Errors

out _of _nenory

transformis_nil

paraneter_is_nil (debugging version)

For information about the mapping property of the transform object, see the section
“Mapping” beginning on page 6-10. For information about mapping matrices in general,
see the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.
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GXSetTransformMapping

DESCRIPTION

You can use the GXSet Tr ansf or mMappi ng function to assign a mapping to a
transform object.

voi d GXSet Tr ansf or mvappi ng( gxTr ansform t ar get
const gxMappi ng *nmap);

t ar get A reference to the transform object you want to assign the mapping to.

nap A pointer to a mapping structure containing the matrix you want to
assign as the mapping property of the target transform.

The GXSet Tr ansf or mVappi ng function copies information from the mapping
structure pointed to by the map parameter into the mapping property of the transform
object referenced by the t ar get parameter.

You can specify ni | for the map parameter, in which case this function sets the mapping
property of the target transform to the identity mapping. (An identity mapping has no
transforming effect on shape geometries that it is applied to.)

SPECIAL CONSIDERATIONS

You may provide any values for the elements of the mapping structure pointed to by the
map parameter, with one exception: the lower-right element of this matrix (element
[2][2]) may not be 0.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
transform.i s_ni

Notices (debugging version)
mappi ng_unaf f ect ed

For information about the mapping property of the transform object, see the section
“Mapping” beginning on page 6-10. For information about mapping matrices in general,
see the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.
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GXGetShapeMapping

DESCRIPTION

You can use the GXGet ShapeMappi ng function to retrieve the mapping property of the
transform object associated with a specified shape.

gxMappi ng * GXGet ShapeMappi ng( gxShape source, gxMapping *nmap);

source A reference to the shape whose transform object contains the mapping
property you want to examine.

map A pointer to the mapping structure. On return, the structure contains the
mapping matrix of the source shape’s transform.

function result A pointer to the mapping property of the source shape’s transform. (This
value is the same as the value returned in the map parameter.)

The GXGet ShapeMappi ng function copies the mapping matrix information from the
mapping property of the source shape’s transform object into the mapping structure
pointed to by the map parameter. The function also returns as its function result a pointer
to this mapping structure.

Note that the returned mapping is a copy; you can alter it without affecting the mapping
property of the source shape’s transform. If you call this function and alter the mapping
that it returns, you can then assign that changed mapping back to the shape’s transform
object by calling the GXSet ShapeMappi ng function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-56

Errors

out _of _nenory

shape_is_nil

paraneter _is_nil (debugging version)

For information about the mapping property of the transform object, see the section
“Mapping” beginning on page 6-10. For information about mapping matrices in general,
see the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.
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GXSetShapeMapping

DESCRIPTION

You can use the GXSet ShapeMappi ng function to assign a new mapping to the
transform object associated with a specified shape.

voi d GXSet ShapeMappi ng( gxShape target, const gxMappi ng *nmap);

t ar get A reference to the shape whose transform you want to assign the
mapping to.
map A pointer to a mapping structure containing the matrix you want to

assign as the mapping property of the target shape’s transform.

The GXSet ShapeMappi ng function copies information from the mapping structure
pointed to by the map parameter into the mapping property of the transform object
associated with the shape referenced by the t ar get parameter.

Calling this function is almost equivalent to
GXSet Tr ansf or mvappi ng( GXGet ShapeTr ansf or m( my Shape) , t heMappi ng) ;

except that, if the source shape’s transform object is shared with other shapes,

GXSet ShapeMappi ng creates a new copy of the transform object, attaches it to the
source shape, and changes the mapping of the copy. That way, calling this function does
not produce side effects on other shapes.

You can specify ni | for the map parameter, in which case this function sets the mapping
property of the target shape’s transform to the identity matrix. (An identity mapping has
no transforming effect on shape geometries that it is applied to.)

SPECIAL CONSIDERATIONS

You can provide any values for the elements of the mapping structure pointed to by the
map parameter, with one exception: the lower-right element of this matrix (element
[2][2]) may not be 0.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
shape_is_nil

Notices (debugging version)
mappi ng_unaf f ect ed
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To assign a mapping directly to a transform object, use the GXSet Tr ansf or nivlippi ng
function, described on page 6-55.

For information about the mapping property of the transform object, see the section
“Mapping” beginning on page 6-10. For information about mapping matrices in general,
see the mathematics chapter of Inside Macintosh: QuickDraw GX Environment and Utilities.

Transforming Shapes by Modifying Transform Mappings

The mapping property of transform objects allows you to perform sophisticated
transformations to your shape’s geometries. To get and set the mapping property, use the
functions described in the section “Getting and Setting the Mapping” beginning on

page 6-53.

The functions described in this section perform the calculations necessary to achieve
common matrix transformations, without you having to modify the mapping matrix
directly:

= GXMoveTr ansf or malters a transform’s mapping to move a shape by a specified
horizontal and vertical offset.

= GXMoveTr ansf or nTo alters a transform’s mapping to move a shape to a specified
position.

= GXScal eTr ansf or malters a transform’s mapping to scale a shape by specified
horizontal and vertical factors around a specified origin.

= GXRot at eTr ansf or malters a transform’s mapping to rotate a shape by a specified
number of degrees around a specified origin.

= GXSkewTr ansf or malters a transform’s mapping to skew a shape by specified
horizontal and vertical factors around a specified origin.

= GXMapTr ansf or mconcatenates (using matrix multiplication) a specified mapping
matrix to the mapping matrix contained in a transform’s mapping property.

QuickDraw GX provides a corresponding set of functions that you can use to apply
these common transformations directly to the geometry of a shape object, rather than to
its transform mapping. They are described in the section “Transforming Shapes by
Modifying Shape Geometries” beginning on page 6-65.

GXMoveTransform

6-58

You can use the GXMoveTr ansf or mfunction to alter the mapping property of a
transform object so that it moves its associated shape by a specified horizontal and
vertical distance.

voi d GXMoveTransform(gxTransformtarget, Fixed deltaX
Fi xed del tay);
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target A reference to the transform object whose mapping property you want to
alter.

del taX The horizontal distance.

del taY The vertical distance.

The GXMbveTr ansf or mfunction calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. When applied to a shape, the new matrix
performs the same mapping transformations on the shape as the original matrix, except
that the new matrix also moves the shape horizontally by the distance specified in the
del t aX parameter and vertically by the distance specified in the del t aY parameter.

The distances are specified in geometry space.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
transform.i s_ni

Warnings
nove_t ransform out _of range

Notices (debugging version)
mappi ng_unaf f ect ed

SEE ALSO
For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.
To move a shape by altering its geometry, use the GXMoveShape function, described on
page 6-66.

GXMowveTransformTo

You can use the GXMbveTr ansf or nTo function to alter the mapping property of a
transform object so that it moves its associated shape to a specified position.

voi d GXMoveTr ansfornifo(gxTransformtarget, Fixed x, Fixed y);

target A reference to the transform object whose mapping property you want to
alter.

The horizontal coordinate of the desired position.

y The vertical coordinate of the desired position.
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The GXMoveTr ansf or nilo function calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. When applied to a shape, the new mapping
matrix performs the same mapping transformations on the shape as the original matrix,
except that the new matrix moves the shape to the position specified by the x and y
parameters.

The horizontal and vertical coordinates are specified in geometry space. However, the
position they specify relates only to the translation values in the mapping itself; the
values in a shape’s geometry are added to these values to determine the shape’s final
position in local space.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
transform.is_nil

Warnings
nove_t ransform out _of range

Notices (debugging version)
mappi ng_unaf f ect ed

For an example of the use of this function, see page 6-24.

For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.

To move a shape to a specified position by altering its geometry, use the
GXMbveShapeTo function, described on page 6-67.

GXScaleTransform

6-60

You can use the GXScal eTr ansf or mfunction to alter the mapping property of a
transform object so that it scales its associated shape by specified horizontal and vertical
factors about a specified origin.

voi d GXScal eTransform(gxTransform target, Fixed hScal e,
Fi xed vScal e, Fixed xOfset, Fixed yOfset);

Transform Objects Reference



DESCRIPTION

CHAPTER 6

Transform Objects

target A reference to the transform object whose mapping property you want to
alter.

hScal e The horizontal scaling factor.

vScal e The vertical scaling factor.

xOF f set The horizontal coordinate of the origin to scale about.

yOf f set The vertical coordinate of the origin to scale about.

The GXScal eTr ansf or mfunction calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. When applied to a shape, the new mapping
matrix performs the same mapping transformations on the shape as the original matrix,
but the new matrix also scales the shape horizontally by the factor indicated by the
hScal e parameter and vertically by the factor indicated by the vScal e parameter. The
new matrix scales the shape about the origin specified by the XCf f set and yOf f set
parameters. (The origin is the point whose coordinates do not change as a result of the
scaling operation.)

Avalue of f f (1) for the hScal e or vScal e parameter indicates no change of scale in
the corresponding direction.

The coordinates of the origin are specified in local space.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
transform.i s_ni

Warnings
scal e_transform out _of _range

Notices (debugging version)
mappi ng_unaf f ect ed

For examples of the use of this function, see page 6-17 and Listing 6-3 on page 6-25.

For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.

To scale a shape by altering its geometry, use the GXScal eShape function, described on
page 6-68.
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GXRotateTransform

DESCRIPTION

You can use the GXRot at eTr ansf or mfunction to alter the mapping property of a
transform object so that it rotates its associated shape a specified number of degrees
around a specified origin.

voi d GXRot at eTr ansf orn{ gxTransform target, Fixed degrees,
Fi xed xOffset, Fixed yOffset);

t ar get A reference to the transform object whose mapping property you want to
alter.

degr ees The amount to rotate.

xOF f set The horizontal coordinate of the origin to rotate around.

yO f set The vertical coordinate of the origin to rotate around.

The GXRot at eTr ansf or mfunction calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. When applied to a shape, the new mapping
matrix performs the same mapping transformations on the shape as the original matrix,
but the new matrix also rotates the shape by the number of degrees specified in the
degr ees parameter around the origin specified by the XCOf f set and yOf f set
parameters.

The coordinates of the origin are specified in local space.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-62

Errors
out _of _nenory
transformis_nil

Warnings
rotate_transformout of range

Notices (debugging version)
mappi ng_unaf f ect ed

For an example of the use of this function, see Listing 6-3 on page 6-25.

For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Utilities.

To rotate a shape by altering its geometry, use the GXRot at eShape function, described
on page 6-70.

Transform Objects Reference



CHAPTER 6

Transform Objects

GXSkewTransform

You can use the GXSkewTr ansf or mfunction to alter the mapping property of a
transform object so that it skews its associated shape about a specified origin by specified
horizontal and vertical factors.

voi d GXSkewTr ansform gxTransformtarget, Fixed xSkew,
Fi xed ySkew, Fixed xOfset, Fixed yOifset);

t ar get A reference to the transform object whose mapping property you want to
alter.

hSkew The amount to skew in the horizontal direction.

vSkew The amount to skew in the vertical direction.

xOf f set The horizontal coordinate of the origin to skew about.

yO f set The vertical coordinate of the origin to skew about.

DESCRIPTION

The GXSkewTr ansf or mfunction calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. When applied to a shape, the new mapping
matrix performs the same mapping transformations on the shape as the original matrix,
but the new matrix also skews the shape in the horizontal direction by the factor
indicated by the hSkew parameter, and in the vertical direction by the factor indicated by
the vSkew parameter. The new matrix skews the shape about the origin specified by the
xOf f set and yOf f set parameters. (The origin is the point whose coordinates do not
change as a result of the scaling operation.)

The skew factors are expressed as a proportional amount of shift in one direction with
distance in the perpendicular direction. A value of 0 for the hSkewor vSkew parameter
indicates no skewing in the corresponding direction.

The coordinates of the origin are specified in local space.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
transform.i s_ni

Warnings
skew_ transform out _of _range

Notices (debugging version)
mappi ng_unaf f ect ed
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For an example of the use of this function, see Listing 6-3 on page 6-25.

For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Ultilities.

To skew a shape by altering its geometry, use the GXSkewShape function, described on
page 6-71.

GXMapTransform

DESCRIPTION

You can use the GXMapTr ansf or mfunction to apply a separate mapping matrix to the
mapping of a transform object, so that its associated shape is additionally transformed
according to the specifications of the matrix.

voi d GXMapTransform(gxTransformtarget, const gxMapping *map);

target A reference to the transform object whose mapping property you want to
alter.

map A pointer to a mapping structure containing the information you want to
incorporate into the target transform’s mapping.

The GXMapTr ansf or mfunction calculates a new mapping matrix for the transform
object referenced by the t ar get parameter. It does so by concatenating the mappings
(performing matrix multiplication). When applied to a shape, the transform’s new
mapping matrix performs the same transformations as the transform’s original matrix as
well as the transformations indicated by the matrix pointed to by the map parameter.

ERRORS, WARNINGS, AND NOTICES

6-64

Errors
out _of _nenory
transformis_nil

Warnings
map_t ransform out of range

Notices (debugging version)
mappi ng_unaf f ect ed
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For information about mapping matrices in general, see the mathematics chapter of
Inside Macintosh: QuickDraw GX Environment and Ultilities.

To use a mapping matrix to alter a shape’s geometry, use the GXMapShape function,
described on page 6-72.

Transforming Shapes by Modifying Shape Geometries

The functions described in this section perform the calculations necessary to achieve
common matrix transformations of shapes. They are equivalent to the functions that
modify transform mappings as described in the previous section, “Transforming Shapes
by Modifying Transform Mappings” beginning on page 6-58; however, the functions in
this section can perform their transformations by directly modifying a shape’s geometry
rather than altering its transform’s mapping:

= GXMoveShape alters a shape’s geometry to move it by a specified horizontal and
vertical offset.

= GXMoveShapeTo alters a shape’s geometry to move it to a specified position.

= GXScal eShape alters a shape’s geometry to scale it by specified horizontal and
vertical factors around a specified origin.

= GXRot at eShape alters a shape’s geometry to rotate it by a specified number of
degrees around a specified origin.

= GXSkewShape alters a shape’s geometry to skew it by specified horizontal and
vertical factors around a specified origin.

= GXMapShape alters a shape’s geometry by applying a specified mapping matrix to it.

(Note also that the function GXSet ShapeBounds works in the same manner as the other
functions listed here; it modifies a shape’s geometry to effect a scaling operation.
However, GXSet ShapeBounds is described in the geometric operations chapter of
Inside Macintosh: QuickDraw GX Graphics.)

When applied to a shape object, each of these functions performs its transformation in
one of two ways:

» If the shape’s gxMapTr ansf or nShape attribute is cleared, these functions apply
their mapping operations directly to the points of the shape object’s geometry. In this
case, the shape’s transform mapping is unaffected.

» If the shape’s gxMapTr ansf or nShape attribute is set, these functions apply their
mapping operations by altering the mapping property of the shape’s transform object,
in the manner of the transform-altering functions described in the previous section. In
this case, the shape’s geometry is unaffected.
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GXMoveShape

DESCRIPTION

You can use the GXMbveShape function to move a shape by a specified horizontal and
vertical distance.

voi d GXMoveShape(gxShape target, Fixed deltaX, Fixed deltay);

t ar get A reference to the shape you want to move.
del taX The horizontal distance to move the shape.
del taY The vertical distance to move the shape.

The GXMoveShape function changes the position of the shape referenced by the t ar get
parameter horizontally by the distance specified in the del t aX parameter and vertically
by the distance specified in the del t aY parameter.

This function moves the target shape by the specified offsets in one of two ways:

» If the target shape’s gxMapTr ansf or nShape attribute is cleared, the function
recalculates the control points of the shape’s geometry to effect the move.

» If the target shape’s gxMapTr ansf or nShape attribute is set, this function is identical
to the GXMbveTr ansf or mfunction; it recalculates the mapping matrix of the target
shape’s transform object to effect the move. If the target shape shares this transform
object with other shapes, QuickDraw GX makes a copy of the transform object,
associates the copy with the target shape, and makes changes to the copy.

The target shape can be any shape type. However, if the target shape is an empty shape,
a full shape, or a picture shape, this function has no effect unless the shape’s

gxMapTr ansf or nBhape attribute is set. Also, if the shape is a text, glyph, or layout
shape and it contains no characters, this function has no effect.

The distances are specified in geometry coordinates.

ERRORS, WARNINGS, AND NOTICES

6-66

Errors

out _of _nenory

shape_is_nil

shape_access_not _al | owed (debugging version)

Warnings
nove_shape_out of range
graphi c_type_cannot _be_noved

Notices (debugging version)
mappi ng_unaf f ect ed
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To move a shape by altering the mapping property of its transform object, you can also
use the GXMbveTr ansf or mfunction, described on page 6-58.

GXMoveShapeTo

DESCRIPTION

You can use the GXMbveShapeTo function to move a shape to a specified position.
voi d GXMbveShapeTo(gxShape target, Fixed x, Fixed y);

t ar get A reference to the shape you want to move.
X The horizontal coordinate of the position to move the shape to.

y The vertical coordinate of the position to move the shape to.

The GXMoveShapeTo function moves the shape referenced by the t ar get parameter to
the position specified by the x and y parameters. The position corresponds to a specific
point in the shape’s geometry:

» For point, line, and curve shapes, the point (x, y) corresponds to the first point in the
shape’s geometry.

» For rectangle, polygon, path, and bitmap shapes, the point (x, y) corresponds to the
top-left corner of the bounding rectangle.

» For text, glyph, and layout shapes, the point (x, y) corresponds to the origin of the first
glyph. If the shape contains no characters, this function has no effect.

s Other shapes (empty shapes, full shapes, and pictures) cannot be moved.

This function relocates the target shape in one of two ways:

» If the target shape’s gxMapTr ansf or nShape attribute is cleared, the function
recalculates the control points of the shape’s geometry to effect the move.

» If the target shape’s gxMapTr ansf or nShape attribute is set, this function is identical
to the GXMbveTr ansf or nilo function; it recalculates the mapping matrix of the target
shape’s transform object to effect the move. If the target shape shares this transform
object with other shapes, QuickDraw GX makes a copy of the transform object,
associates the copy with the target shape, and makes changes to the copy.

The target shape can be any shape type. However, if the target shape is an empty shape,
a full shape, or a picture shape, this function has no effect unless the shape’s
gxMapTr ansf or nShape attribute is set.

The horizontal and vertical coordinates are specified in geometry space.
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SPECIAL CONSIDERATIONS

This function does not necessarily move the target shape to the position in local
space specified by the X and y parameters. Furthermore, if the shape’s

gxMapTr ansf or nBhape attribute is set, this function does not necessarily move
the shape to the same position it would if the gxMapTr ansf or nBhape attribute
were cleared:

= With the attribute cleared, this function modifies shape geometry so that, in geometry
space, the shape is at the position specified in the X and y parameters. However, the
function ignores the transform mapping, so the shape’s resultant position in local
space will be at (x, y) only if the transform mapping specifies no translation.

= With the attribute set, this function ignores shape geometry and sets the translation
values in the shape’s transform mapping to reflect the X and y parameters. Thus the
shape’s resultant position in local space will be at (X, y) only if its position in
geometry space is at (0.0, 0.0).

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

shape_is_nil

shape_access_not _al | owed (debugging version)
Warnings

nove_shape_out of range

gr aphi c_type_cannot _be_noved

Notices (debugging version)

mappi ng_unaf f ect ed

For an example of the use of this function, see page 6-27.

To move a shape to a specified position by altering the mapping property of its
transform object, you can also use the GXMoveTr ansf or niTo function, described on
page 6-59.

GXScaleShape

6-68

You can use the GXScal eShape function to scale a shape by specified horizontal and
vertical factors about a specified origin.

voi d GXScal eShape(gxShape target, Fixed hScale, Fixed vScale,
Fi xed xOffset, Fixed yOfset);

t ar get A reference to the shape you want to scale.
hScal e The horizontal scaling factor.
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vScal e The vertical scaling factor.
xOf f set The horizontal coordinate of the origin to scale the shape about.
yO f set The vertical coordinate of the origin to scale the shape about.

The GXScal eShape function scales the shape referenced by the t ar get parameter
horizontally by the factor specified in the hScal e parameter and vertically by the factor
specified in the vScal e parameter. The scaling is centered about the origin specified in
the xOF f set and yOf f set parameters. (The origin is the point whose coordinates do
not change as a result of the scaling operation.)

This function scales the target shape in one of two ways:

» If the target shape’s gxMapTr ansf or nBhape attribute is cleared, the function
recalculates the control points of the shape’s geometry to effect the scaling.

» If the target shape’s gxMapTr ansf or nShape attribute is set, this function is identical
to the GXScal eTr ansf or mfunction; it recalculates the mapping matrix of the target
shape’s transform object to effect the scaling. If the target shape shares this transform
object with other shapes, QuickDraw GX makes a copy of the transform object,
associates the copy with the target shape, and makes changes to the copy.

The target shape can be any shape type. However, if the target shape is an empty shape,
a full shape, or a picture shape, this function has no effect unless the shape’s
gxMapTr ansf or nShape attribute is set.

The coordinates of the origin are specified in geometry space.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

shape_is_nil

shape_access_not _al | owed (debugging version)
Warnings

scal e_shape_out _of range

graphi c_type_cannot _be_npved

Notices (debugging version)

mappi ng_unaf f ect ed

For examples of the use of this function, see Listing 6-4 on page 6-25 and Listing 6-5 on
page 6-27.

To scale a shape by altering the mapping property of its transform object, you can also
use the GXScal eTr ansf or mfunction, described on page 6-60.
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GXRotateShape

DESCRIPTION

You can use the GXRot at eShape function to rotate a shape around a specified origin.

voi d GXRot at eShape( gxShape target, Fixed degrees,
Fi xed xOffset, Fixed yOfset);

t ar get A reference to the shape you want to rotate.

degr ees The number of degrees to rotate the shape.

xOf f set The horizontal coordinate of the origin to rotate the shape around.
yO f set The vertical coordinate of the origin to rotate the shape around.

The GXRot at eShape function rotates the shape referenced by the t ar get parameter by
the number of degrees specified in the degr ees parameter around the origin specified
by the XOf f set and yOf f set parameters.

This function rotates the target shape in one of two ways:

» If the target shape’s gxMapTr ansf or nShape attribute is cleared, the function
recalculates the control points of the shape’s geometry to effect the rotation.

= If the target shape’s gxMapTr ansf or nShape attribute is set, this function is identical
to the GXRot at eTr ansf or mfunction; it recalculates the mapping matrix of the target
shape’s transform object to effect the rotation. If the target shape shares this transform
object with other shapes, QuickDraw GX makes a copy of the transform object,
associates the copy with the target shape, and makes changes to the copy.

The target shape can be any shape type. However, if the target shape is an empty shape,
a full shape, or a picture shape, this function has no effect unless the shape’s
gxMapTr ansf or nShape attribute is set.

The coordinates of the origin are specified in geometry space.

ERRORS, WARNINGS, AND NOTICES

6-70

Errors

out _of nenory

shape_is_nil

shape_access_not _al | owed (debugging version)

Warnings
rotate_shape_out _of _range
graphi c_type_cannot _be noved

Notices (debugging version)
mappi ng_unaf f ect ed
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For an example of the use of this function, see Listing 6-4 on page 6-25.

To rotate a shape by altering the mapping property of its transform object, you can also
use the GXRot at eTr ansf or mfunction, described on page 6-62.

GXSkewShape

DESCRIPTION

You can use the GXSkewShape function to skew a shape about a specified origin by
specified horizontal and vertical factors.

voi d GXSkewShape(gxShape target, Fixed xSkew, Fixed ySkew,
Fi xed xOffset, Fixed yOffset);

t ar get A reference to the shape you want to skew.

hSkew The amount to skew the shape horizontally.

vSkew The amount to skew the shape vertically.

xOF f set The horizontal coordinate of the origin to skew the shape about.

yOf f set The vertical coordinate of the origin to skew the shape about.

The GXSkewsShape function skews the shape referenced by the t ar get parameter
horizontally by the factor specified in the hSkew parameter and vertically by the factor
specified in the vSkew parameter. The skewing is centered about the origin specified in
the XOf f set and yOf f set parameters. (The origin is the point whose coordinates do
not change as a result of the skewing operation.)

The skew factors are expressed as a proportional amount of shift in one direction with
distance in the perpendicular direction. A value of 0 for the hSkewor vSkew parameter
indicates no skewing in the corresponding direction.

This function skews the target shape in one of two ways:

» If the target shape’s gxMapTr ansf or mShape attribute is cleared, the function
recalculates the control points of the shape’s geometry to effect the skewing.

» If the target shape’s gxMapTr ansf or nShape attribute is set, this function is identical
to the GXSkewTr ansf or mfunction; it recalculates the mapping matrix of the target
shape’s transform object to effect the skewing. If the target shape shares this transform
object with other shapes, QuickDraw GX makes a copy of the transform object,
associates the copy with the target shape, and makes changes to the copy.

The target shape can be any shape type. However, if the target shape is an empty shape,
a full shape, or a picture shape, this function has no effect unless the shape’s
gxMapTr ansf or nShape attribute is set.

The coordinates of the origin are specified in geometry space.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

shape_access_not _al | owed (debugging version)

Warnings

skew _shape_out _of _range

gr aphi c_type_cannot _be_noved
Notices (debugging version)

mappi ng_unaf f ect ed

For examples of the use of this function, see Listing 6-4 on page 6-25 and Listing 6-5 on
page 6-27.

To skew a shape by altering the mapping property of its transform object, you can also
use the GXSkewTr ansf or mfunction, described on page 6-63.

GXMapShape

DESCRIPTION

6-72

You can use the GXMapShape function to apply an arbitrary mapping matrix to a shape.
voi d GXMapShape(gxShape target, const gxMappi ng *map);

t ar get A reference to the shape you want to apply the mapping to.

map A pointer to a mapping structure containing the matrix you want to apply
to the target shape.

The GXMapShape function applies to the target shape the mapping transformations
represented by the mapping matrix pointed to by the map parameter.

This function applies the mapping in one of two ways:

» If the target shape’s gxMapTr ansf or nBhape attribute is cleared, the function applies
the mapping matrix directly to the points of the shape’s geometry.

» If the target shape’s gxMapTr ansf or nBhape attribute is set, this function is identical
to the GXMapTr ansf or mfunction; it concatenates the target shape’s transform
mapping with the mapping matrix pointed to by the map parameter. If the target
shape shares its transform object with other shapes, QuickDraw GX makes a copy of
the transform object, associates the copy with the target shape, and makes changes to
the copy.
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The target shape can be any shape type. However, if the target shape is an empty
shape, a full shape, or a picture shape, this function has no effect unless the shape’s
gxMapTr ansf or nShape attribute is set.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

shape_access_not _al | owed (debugging version)

Warnings

map_shape_out _of range

graphi c_type_cannot _be noved
Notices (debugging version)

mappi ng_unaf f ect ed

To apply a mapping matrix to the mapping property of a transform object, you can also
use the GXMapTr ansf or mfunction, described on page 6-64.

Getting and Setting the View Port List

This section describes the functions you can use to manipulate the view port list
property of a transform object. For information about the view port list property,
see “View Port List” on page 6-11. For general information about view ports, see the
chapter “View-Related Objects” in this book.

GXGetTransformViewPorts

You can use the GXGet Tr ansf or nVi ewPor t s function to retrieve the view port list of a
transform object.

| ong GXGet Tr ansf or nWi ewPort s( gxTr ansf orm sour ce,
gxViewPort list[]);

sour ce A reference to the transform object whose view port list you want to
examine.
l'ist An array of view port references. On return, the array contains the view

port list of the source transform.

function result The number of view ports in the source transform’s view port list.
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The GXGet Tr ansf or nVi ewPor t s function copies the list of view port references in the
source transform into the array referenced by the | i st parameter, and returns as the
function result the total number of view port references in the list.

If you pass ni | for thel i st parameter, the function returns the number of view ports as
the function result, but does not return the references to the view ports. Thus you
normally call this function twice: once to determine the size of view port array to
allocate, and once to retrieve the array itself.

SPECIAL CONSIDERATIONS

This function returns all view port references in the source transform’s view port list,
including any invalid ones (for view ports that have been disposed of).

ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory
transformis_nil

Notices (debugging version)
transformreferences_di sposed_vi ewPort

SEE ALSO
For an example of the use of this function, see Listing 6-6 on page 6-29.

To assign a view port list to a transform object, use the GXSet Tr ansf or nVi ewPor t s
function, described next.

To retrieve the view port list of the transform object associated with a specified shape,
use the GXGet ShapeVi ewPor t s function, described on page 6-75.

GXSetTransformViewPorts

You can use the GXSet Tr ansf or nVi ewPor t s function to assign a view port list to a
transform object.

voi d GXSet Tr ansf or nVi ewPor t s(gxTransform target, |ong count,
const gxViewPort list[]);

t ar get A reference to the transform object to which you want to assign the view
port list.

count The number of entries in the new view port list; the size of the | i st array.

l'ist The new view port list; an array of references to the view ports you want

to associate with the source transform.
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The GXSet Tr ansf or nVi ewPor t s function replaces the view port list of the transform
object referenced by the t ar get parameter with the view port list contained in the | i st
parameter. The count parameter specifies the number of view ports in the new list.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

transformis_nil

i nval i d_vi ewPort _reference

par anet er _out _of range (debugging version)

Notices (debugging version)
transformyvi ewPorts_al ready_set

For an example of the use of this function, see Listing 6-6 on page 6-29.

To retrieve the view port list of a transform object, use the
GXCet Tr ansf or nVi ewPor t s function, described in the previous section.

To assign a view port list to the transform object associated with a specified shape, use
the GXSet ShapeVi ewPor t s function, described on page 6-76.

GXGetShapeViewPorts

You can use the GXGet ShapeVi ewPor t s function to retrieve the view port list of the
transform object associated with a specific shape.

| ong GXGet ShapeVi ewPort s( gxShape source,
gxViewPort list[]);

source A reference to the shape whose transform object contains the view port
list you want to examine.

l'ist An array of view port references. On return, the array contains the view
port list of the source shape’s transform.

function result The number of references in the view port list of the source shape’s
transform.
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The GXCGet ShapeVi ewPor t s function copies references to the view ports associated
with the source shape’s transform into the array referenced by the | i st parameter, and
returns as the function result the total number of view port references in the list.

If you pass ni | for thel i st parameter, the function returns the number of view ports as
the function result, but does not return the references to the view ports. Thus you
normally call this function twice: once to determine the size of view port array to
allocate, and once to retrieve the array itself.

SPECIAL CONSIDERATIONS

This function returns all view port references in the source transform’s view port list,
including any invalid ones (for view ports that have been disposed of).

ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory
shape_is_nil

Notices (debugging version)
transformreferences_di sposed_vi ewPort

SEE ALSO
To assign a view port list to the transform object associated with a specified shape, use
the GXSet ShapeVi ewPor t s function, described next.
To retrieve the view port list of a transform object, use the
GXGet Tr ansf or nVi ewPor t s function, described on page 6-73.
GXSetShapeViewPorts

6-76

You can use the GXSet ShapeVi ewPor t s function to assign a view port list to the
transform object associated with a particular shape.

voi d GXSet ShapeVi ewPort s(gxShape target, |ong count,
const gxViewPort list[]);

target A reference to the shape object whose transform’s view port list you want
to replace.
count The number of view port references in the new view port list; the size of

thel i st array.

list The new view port list; an array of references to the view ports you want
to associate with the source shape’s transform.
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The GXSet ShapeVi ewPor t s function replaces the view port list of the transform object
associated with the shape referenced by the t ar get parameter with the view port list
specified by the | i st parameter. The count parameter specifies the number of view
ports in the new list.

If the source shape shares its transform object with other shapes, this function first copies
the transform, associates the copy with the source shape, and then makes changes to the

copy.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

i nval i d_vi ewPort _reference

par anet er _out _of range (debugging version)

Notices (debugging version)
transformvi ewPorts_al ready_set

To retrieve the view port list from the transform object associated with a specified shape,
use the GXGet ShapeVi ewPor t s function, described in the previous section.

To assign a view port list directly to a transform object, use the
GXSet Tr ansf or nVi ewPor t s function, described on page 6-74.

Getting and Setting the Hit-Test Parameters

This section describes the functions you can use to manipulate the hit-test parameters
property of a transform object. For general information on the hit-test parameters
property, see the section “Hit-Test Parameters” beginning on page 6-11.

For information on hit-testing and using the GXHi t Test Shape or GXHi t Text Pi cture
functions, see the chapter “Shape Objects” in this book. For additional information on
GXHi t Test Pi ct ur e, see the picture shapes chapter of Inside Macintosh: QuickDraw GX
Graphics.
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GXGetTransformHitTest

DESCRIPTION

You can use the GXGet Tr ansf or nHi t Test function to retrieve the hit-test parameters
of a transform object.

gxShapePart GXGet Tr ansf orntHi t Test (gxTransf or m sour ce,
Fi xed *tol erance);

sour ce A reference to the transform object whose hit-test parameters you want to
examine.

tol erance A pointer to a Fi xed value. On return, the value specifies the hit-test
tolerance of the source transform.

function result The shape-parts mask of the source transform, specifying the shape parts
to be tested for.

The GXCet Tr ansf or mHi t Test function returns the contents of the hit-test parameters
property of the transform object referenced by the sour ce parameter. The shape-parts
mask is returned as the function result and the hit-test tolerance is returned by the

t ol er ance parameter.

Hit-test tolerance is specified in geometry units. You can specify ni | for the t ol er ance
parameter, in which case the hit-test tolerance is not returned.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-78

Errors
out _of _nenory
transformis_nil

For information about the hit-test parameters property, see “Hit-Test Parameters”
beginning on page 6-11. To interpret the values in the shape-parts mask, see Table 6-1 on
page 6-12.

To assign hit-test parameters to a transform object, use the GXSet Tr ansf or mHi t Test
function, described next.

To retrieve the hit-test parameters of the transform associated with a specified shape, use
the GXGet ShapeHi t Test function, described on page 6-80.
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GXSetTransformHitTest

DESCRIPTION

You can use the GXSet Tr ansf or nHi t Test function to assign new hit-test parameters
to a transform object.

voi d GXSet TransforntHi t Test (gxTransform target, gxShapePart mask,
Fi xed tol erance);

t ar get A reference to the transform object whose hit-test parameters you want to
assign.
mask The shape-parts mask to assign to the target transform.

tol erance The hit-test tolerance to assign to the target transform. It is measured in
geometry units, and can be 0 or any positive number.

The GXSet Tr ansf or mHi t Test function assigns the shape-parts mask contained in the
mask parameter and the hit-test tolerance contained in the t ol er ance parameter to the
transform object referenced by the t ar get parameter. The tolerance value cannot be
negative.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of _nenory

transformis_nil

par anet er _out _of range (debugging version)
t ol erance_out _of range (debugging version)

For information about the hit-test parameters property, see “Hit-Test Parameters”
beginning on page 6-11. To interpret the values in the shape-parts mask, see Table 6-1 on
page 6-12.

To retrieve the hit-test parameters of a transform object, use the
GXGet Tr ansf or nHi t Test function, described in the previous section.

To assign hit-test parameters to the transform associated with a specified shape, use the
GXSet ShapeHi t Test function, described on page 6-81.
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GXGetShapeHitTest

DESCRIPTION

You can use the GXGet ShapeHi t Test function to retrieve the hit-test parameters of the
transform object associated with a particular shape.

gxShapePart GXGet ShapeHi t Test (gxShape source,
Fi xed *tol erance);

source A reference to the shape whose transform object contains the hit-test
parameters you want to examine.

tol erance A pointer to a Fi xed value. On return, the value specifies the hit-test
tolerance of the source shape’s transform.

function result The shape-parts mask of the source shape’s transform.

The GXCet ShapeHi t Test function returns the hit-test parameters from the transform
object associated with the shape referenced by the sour ce parameter. The shape-parts
mask is returned as the function result and the hit-test tolerance is returned by the

t ol er ance parameter.

Hit-test tolerance is specified in geometry units. You can specify ni | for thet ol er ance
parameter, in which case the hit-test tolerance is not returned.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

6-80

Errors
out _of _nenory
shape_is_nil

For information about the hit-test parameters property, see “Hit-Test Parameters”
beginning on page 6-11. To interpret the values in the shape-parts mask, see Table 6-1 on
page 6-12.

To assign hit-test parameters to the transform associated with a specified shape, use the
GXSet ShapeHi t Test function, described next.

To retrieve the hit-test parameters of a specified transform object, use the
GXGet Tr ansf or nHi t Test function, described on page 6-78.
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GXSetShapeHitTest

DESCRIPTION

You can use the GXSet ShapeHi t Test function to assign hit-test parameters to the
transform object associated with a particular shape.

voi d GXSet ShapeHi t Test (gxShape target, gxShapePart mask,
Fi xed tol erance);

t ar get A reference to the shape associated with the transform object whose
hit-test parameters you want to assign.

mask The shape-parts mask to assign to the transform.

tol erance The hit-test tolerance to assign to the transform. It is measured in
geometry units, and can be 0 or any positive number.

The GXSet ShapeHi t Test function assigns the shape-parts mask contained in the mask
parameter and the hit-test tolerance contained in the t ol er ance parameter to the
transform object associated with the shape referenced by the t ar get parameter. The
tolerance value cannot be negative.

If the target shape shares its transform object with other shapes, this function first makes
a copy of the transform object, associates it with the target shape, and then assigns the
new hit-test parameters to the copy.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

out _of nenory

shape_is_nil

par anmet er _out _of _range (debugging version)
tol erance_out _of range (debugging version)

For an example of the use of this function, see page 6-30.

For information about the hit-test parameters property, see “Hit-Test Parameters”
beginning on page 6-11. To interpret the values in the shape-parts mask, see Table 6-1 on
page 6-12.

To retrieve the hit-test parameters from the transform associated with a specified shape,
use the GXGet ShapeHi t Test function, described in the previous section.

To assign hit-test parameters directly to a transform object, use the
GXSet Tr ansf or nHi t Test function, described on page 6-79.

Transform Objects Reference 6-81

$103lqO wuojsuell n



CHAPTER 6

Transform Objects

Summary of Transform Objects

Constants and Data Types

The Transform Object

typedef struct gxPrivateTransfornRecord *gxTransform

Shape Parts for Hit-Testing

enum gxShapeParts { /* (in order of evaluation) */
gxNoPar t = 0,
gxBoundsPart = 0x0001,
gxCeonet ryPart = 0x0002,
gxPenPar t = 0x0004,
gxCor ner Poi nt Par t = 0x0008,
gxCont r ol Poi nt Part = 0x0010,
gxEdgePart = 0x0020,
gxJoi nPart = 0x0040,
gxSt art CapPar t = 0x0080,
gxEndCapPar t = 0x0100,
gxDashPar t = 0x0200,
gxPatt er nPar t = 0x0400,
gxd yphBoundsPar t = gxJoi nPart,
gxd yphFi r st Part = gxStart CapPart,
gxd yphLast Part = gxEndCapPart,
gxSi deBear i ngPar t = gxDashPart,
gxAnyPar t = gxBoundsPart | gxCeonetryPart |

gxPenPart | gxCornerPointPart | gxControl PointPart |
gxEdgePart | gxJoinPart | gxStartCapPart |
gxEndCapPart | gxDashPart | gxPatternPart

t ypedef |ong gxShapePart;
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Functions

Creating and Manipulating Transform Objects

gxTransf orm GXNewTr ansform (voi d);

voi d GXDi sposeTransform (gxTransformtarget);
voi d GXCopyToTr ansform (gxTransformtarget, gxTransform source);
bool ean GXEqual Transform (gxTransform one, gxTransformtwo);

gxTransf orm GXO oneTr ansf or m( gxTr ansf or m sour ce) ;

Manipulating Transform Object Properties

voi d GXReset Transform (gxTransformtarget);
| ong GXGet Tr ansf or nDwner s (gxTransform source);

| ong GXGet Tr ansf or nirags (gxTransform source, |ong tagType,
I ong i ndex, long count, gxTag itens[]);
voi d GXSet Tr ansf or nlTags (gxTransformtarget, |ong tagType,
| ong i ndex, long ol dCount, |ong newCount,
const gxTag itens[]);

Getting and Setting a Transform’s Clip

void GXSet TransfornClip (gxTransformtarget, gxShape clip);
gxShape GXGet TransfornCip (gxTransform source);

gxShape GXGet Shaped i p (gxShape source);

voi d GXSet Shapedip (gxShape target, gxShape clip);

Performing Geometric Arithmetic on Transform Clips

voi d GXUni onTr ansform (gxTransformtarget, gxShape operand);
voi d GXl ntersect Transform (gxTransformtarget, gxShape operand);
void GXDi fferenceTransform (gxTransformtarget, gxShape operand);

voi d GXReverseDi fferenceTransform
(gxTransformtarget, gxShape operand);

voi d GXExcl udeTransform (gxTransformtarget, gxShape operand);

Getting and Setting a Transform’s Mapping

gxMappi ng * GXGet Tr ansf or mVappi ng
(gxTransform source, gxMapping *nap);

voi d GXSet Tr ansf or mvappi ng (gxTransformtarget const gxMappi ng *nap);
gxMappi ng * GXGet ShapeMappi ng (gxShape source, gxMappi ng *nmap);
voi d GXSet ShapeMappi ng (gxShape target, const gxMapping *nap);
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CHAPTER 6

Transform Objects

Transforming Shapes by Modifying Transform Mappings

voi d GXMoveTr ansform (gxTransformtarget, Fixed deltaX,

Fi xed deltay);
voi d GXMoveTr ansf or nifo (gxTransformtarget, Fixed x, Fixed y);
voi d GXScal eTransform (gxTransform target, Fixed hScal e,

Fi xed vScal e, Fixed xOfset, Fixed yOfset);
voi d GXRot at eTr ansf orm (gxTransformtarget, Fixed degrees,

Fi xed xOffset, Fixed yOifset);
voi d GXSkewTr ansform (gxTransformtarget, Fixed xSkew,

Fi xed ySkew, Fixed xOffset, Fixed yOfset);
voi d GXMapTransform (gxTransformtarget, const gxMapping *nmap);

Transforming Shapes by Modifying Shape Geometries

voi d GXMoveShape (gxShape target, Fixed deltaX, Fixed deltay);
voi d GXMoveShapeTo (gxShape target, Fixed x, Fixed y);
voi d GXScal eShape (gxShape target, Fixed hScale, Fixed vScal e,
Fi xed xOffset, Fixed yOffset);
voi d GXRot at eShape (gxShape target, Fixed degrees,
Fi xed xOffset, Fixed yOfset);
voi d GXSkewShape (gxShape target, Fixed xSkew, Fixed ySkew,
Fi xed xO fset, Fixed yOfset);
voi d GXMapShape (gxShape target, const gxMapping *nap);

Getting and Setting a Transform’s View Ports

| ong GXGet Tr ansf or nMi ewPort s (gxTransform source, gxViewPort list[]);

voi d GXSet Tr ansf or nVi ewPort s (gxTransformtarget, |ong count,
const gxViewPort list[]);

[ ong GXCet ShapeVi ewPort s (gxShape source, gxViewPort list[]);

voi d GXSet ShapeVi ewPorts (gxShape target, |ong count,
const gxViewPort list[]);

Getting and Setting a Transform’s Hit-Test Parameters

gxShapePart GXGet Tr ansf or nHi t Test
(gxTransform source, Fixed *tol erance);

voi d GXSet TransfornHit Test (gxTransformtarget, gxShapePart nask,
Fi xed tol erance);

gxShapePart GXCet ShapeHit Test
(gxShape source, Fixed *tol erance);

voi d GXSet ShapeHit Test (gxShape target, gxShapePart mask,
Fi xed tol erance);
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