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If the line to the given point passes through the upper right corner
of the rectangle, the angle returned is 45 degrees. The value of 45 is
returned even if the rectangle is not a square. If the line passes
through the lower right corner of the rectangle, the angle returned
is 135 degrees, and so on.

function RectInRgn (r:Rect; rgn:RgnHandle):boolean;

RectInRgn returns True if the rectangle r intersects the region
pointed to by rgn and at least one bit is enclosed.

procedure RectRgn (rgn:RgnHandle; r:Rect);

Similar to SetRectRgn, this procedure destroys the structure
pointed to by rgn and replaces it with the rectangle specified by r.
The difference between RectRgn and SetRectRgn is that the input
rectangle in RectRgn is defined by a rectangle, rather than by the
four boundary coordinates defined in SetRectRgn.

function SectRect (srcRectA, srcRectB:Rect; var
dstRect:Rect):boolean;

SectRect calculates the rectangle that is the intersection of the two
source rectangles srcRectA and srcRectB. It returns True if they
intersect and False if they don’t. Touching rectangles are not consid-
ered to intersect. If the rectangles do not intersect, the destination
rectangle dstRect is set to the empty rectangle (0,0,0,0).

procedure SectRgn (srcRgnA, srcRgnB,
dstRgn:RgnHandle);

Like SectRect, SectRgn calculates the intersection of the two
regions pointed to by srcRgnA and srcRgnB. The procedure places
the result into the region pointed to by dstRgn. If the regions do not
intersect, or if one of the regions contains an empty region, dstRgn
is set to the empty region (0,0,0,0). SectRgn does not create the
region pointed to by dstRgn. While dstRgn may be set to point at
one of the source regions, if it is a separate region it is necessary to
call NewRgn to create the region pointed to by dstRgn prior to call-
ing SectRgn.

procedure SetEmptyRgn (rgn:RgnHandle);

SetEmptyRgn destroys the structure of the region definition
pointed to by rgn and replaces it with the empty region (0,0,0,0).
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procedure SetPt (var pt:Point; h, v:integer);
SetPt assigns the two integer coordinates h and v to the point pt.

procedure SetRect (var r:Rect; left, top, right,
bottom:integer);

SetRect returns the variable r set to the four boundary coordinates
of a rectangle: left, top, right, and bottom.

procedure SetRectRgn (rgn:RgnHandle; left, top, right,
bottom:integer);

SetRectRgn destroys the structure of the region pointed to by rgn
and then sets the new structure to the rectangle specified by left,
top, right, and bottom. If the specified rectangle is empty, the struc-
ture is set to the empty region (0,0,0,0).

procedure SubPt (srcPt:Point; var dstPt:Point);

SubPt subtracts the coordinates specified by srcPt from dstPt and
returns the result in dstPt.

procedure UnionRect (srcRectA, srcRectB:Rect;
var dstRect:Rect);

UnionRect calculates the smallest rectangle that encloses both the
source rectangles srcRectA and srcRectB and returns the result in
dstRect.

procedure UnionRgn (srcRgnA, srcRgnB,
dstRgn:RgnHandle);

Similar to UnionRect, UnionRgn calculates the union of the two
regions pointed to by srcRgnA and srcRgnB and places the result
into the region pointed to by dstRgn. If both regions are empty, the
destination region is set to the empty region (0,0,0,0). UnionRgn does
not create dstRgn. While dstRgn may be set to one of the source
regions, it is necessary to call NewRgn to create dstRgn prior to
calling UnionRgn, if it is a separate region.

procedure XorRgn (srcRgnA, srcRgnB,

dstRgn:RgnHandle);

XorRgn calculates the difference between the union and the inter-
section of the region pointed to by srcRgnA and the region pointed
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to by srcRgnB and places the result into the region pointed to by
dstRgn. If the regions are coincident, the region pointed to by
dstRgn is set to the empty region (0,0,0,0). XorRgn does not create
dstRgn. While dstRgn may be set to one of the source regions, if it is
a separate region it is necessary to call NewRgn to create the region
pointed to by dstRgn prior to calling XorRgn.

QuickDraw Data Types

This section describes the various data types and structures used in
parameters and variables throughout QuickDraw procedures and
functions. The 18 data types are presented in the following sequence:

BitMap

Cursor

Pattern

PicHandle

PicPtr

Picture

Point

PolyHandle

PolyPtr

Polygon

QDByte

QDHandle

QDPtr

Rect

Region

RgnHandle

RgnPtr

Style
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BitMap

The data type BitMap is used by QuickDraw to impose a coordi-
nate system to an area of memory that contains a bit image. It is
defined as

type BitMap = record
baseAddr: QDPitr;
rowBytes: integer;
bounds: Rect;
end;

where baseAddr is a pointer to the beginning of the image in
memory, and the rowBytes field defines the number of bytes in each
row of the image. The bounds field defines a rectangle that imposes
the coordinate system on the bit image.

Cursor

The data type Cursor is used by QuickDraw to define a 256-bit
image organized as a 16 X 16 rectangle. It defines the shape of the
cursor controlled by the mouse. It is defined as

type Cursor = record
data: array [0..15] of integer;
mask: array [0..15] of integer;
hotspot: Point;
end;

The data field contains the bit image of the cursor itself, while the
mask field is used by QuickDraw to determine both the screen
appearance of each bit of the cursor and the bits under the cursor
that are already on the screen. Hotspot aligns the cursor with the
position of the mouse. The following table shows Quickdraw’s use of
the mask and data fields to produce the final screen appearance of
the cursor:

Data Mask Resulting Pixel on the Screen

0 1 White

1 1 Black

0 0 Same as pixel under cursor
1 0 Inverse of pixel under cursor
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Pattern

The data type pattern is used by QuickDraw to define a 64-bit
image organized as an 8 X 8 rectangle that defines the tone of the
repeating pattern. It is defined as

type Pattern = packed array [0..7] of 0..255;

PicHandle
The data type PicHandle is defined as

type PicHandle = *PicPtr;

PicHandle is used by QuickDraw to implement Macintosh’s double-
indirection method of memory management.

PicPtr

The data type PicPtr is used to point at the area of memory that
contains the variable-length picture data. It is defined as

type PicPtr = "Picture;

Picture

The data type Picture is used by QuickDraw to maintain a trans-
cript of calls to routines that draw any picture on the bit map. It is
used by QuickDraw to “replay” the sequence of commands that were
originally used to draw the image. It is a varlable-length structure
and is defined as

type Picture = record
picSize: integer;
picFrame: Rect;
{picture definition data}
end;

The picSize field contains the size in bytes of the picture variable.
The picFrame field defines a rectangle that completely encloses the
picture. PicFrame is used for scaling by routines that redraw the
picture.
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Point

A data type of Point defines the intersection of horizontal and ver-
tical grid lines on the QuickDraw coordinate plane. The data type of
Point is defined as

type VHSelect = (V,H);
Point = record case integer of

0 (v: integer;
h: integer);
1: (vh; array [VHSelect] of integer)
end;
PolyHandle

The data type PolyHandle is defined as
type PolyHandle = *PolyPtr;

PolyHandle is used by QuickDraw to implement Macintosh’s double-
indirection method of memory management.

PolyPtr

The data type PolyPtr is used to point at the area of memory that
contains the variable-length polygon data. It is defined as

type PolyPtr = ~Polygon;

Polygon

The data type polygon is used by QuickDraw to maintain the
array of points used by QuickDraw to construct a polygon. It is a
variable-length structure and is defined as

type Polygon = record
polySize: integer;
polyBBox: Rect;
polyPoints: array [0..0] of Point;
end;

The polySize field contains the size in bytes of the polygon variable.
The polyBBox field defines a rectangle that encloses the polygon.
The array polyPoints will expand as necessary to contain the points
in the polygon.
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QDByte
The data type QDByte is one of three general data types. It is used
to define the 8-bit byte as

type QDByte = —128..127;
where QDByte ranges in values from —128 and +127, inclusive.

QDHandle

The data type QDHandle is a QuickDraw general data type. It is
used by QuickDraw to implement the Macintosh’s double-indirection
method of memory management. It is defined as

type QDHandle = ~"QDPtr;

QDPtr

The data type QDPtr is another of QuickDraw’s general data
types. It is used to define a pointer to a contiguous area of memory
on the Macintosh’s heap. It is defined as

type QDPtr = *QDByte;

Rect

The data type Rect defines both the upper left and the lower right
points used by QuickDraw to construct a rectangle. It is defined as

type Rect = record case integer of

0: (top: integer;
left: integer;
bottom: integer;
right: integer);

1:  (topleft: Point;
botright: Point);

end;
Region

The data type Region consists of an arbitrary set of spatially
related, coherent points used by QuickDraw to define a region. It is
a variable-length type defined as
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type Region = record
rgnSize: integer;
rgnBBox: Rect;
{optional region definition data}
end;

The rgnSize field contains the size of the Region variable and the
rgnBBox field is a rectangle that completely encloses the region.
RgnHandle
The data type RgnHandle is another implementation of double-
indirection and is defined as

type RgnHandle = *RgnPtr;

This data type is used by QuickDraw to locate an area of memory
under Macintosh’s double-indirection method of memory manage-
ment.

RgnPtr

The data type RgnPtr points to the area of memory that contains
the variable-length region. It is defined as

type RgnPtr = “Region;

Style

The data type Style is used by QuickDraw to define the set of text
faces that may be utilized during text drawing operations. It is
defined as

type StyleItem = (bold, italic, underline, outline, shadow,
condense, extend);
Style = set of StyleItem;

QuickDraw Graphics Procedures

This section describes the different procedures that may be used to
draw graphics images on the screen. QuickDraw has five classes of
graphics operations —Frame, Paint, Erase, Invert, and Fill. Figures
A-3 through A-6 illustrate the five different classes.
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Figure A-3. Example of QuickDraw operations Frame and Paint
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Figure A-4. Example of QuickDraw operation Erase

Figure A-5. Example of QuickDraw operation Invert
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Figure A-6. Example of QuickDraw operation Fill
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There are 30 QuickDraw Graphics Procedures. They are pre-
sented in the following sequence:

EraseArc
EraseOval
ErasePoly
EraseRect
EraseRgn
EraseRoundRect
FillArc
FillOval
FillPoly
FillRect
FillRgn
FillRoundRect
FrameArc
FrameOval

FramePoly
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FrameRect
FrameRgn
FrameRoundRect
InvertArc
InvertOval
InvertPoly
InvertRect
InvertRgn
InvertRoundRect
PaintArc
PaintOval
PaintPoly
PaintRect
PaintRgn
PaintRoundRect

procedure EraseArc (r:Rect; startAngle, arcAngle:integer);

Using the current grafPort’s background pattern in patCopy
mode, EraseArc paints a wedge of the oval just inside the rectangle
specified by arc. StartAngle and arcAngle are used in the same
manner as in FrameAre. The pen’s location is not changed.

procedure EraseOval (r:Rect);

EraseOval forms the specified oval with the current grafPort’s
background pattern in patCopy mode. The pen’s location is not
changed.

procedure ErasePoly (poly:PolyHandle);

Using the current grafPort’s background pattern in patCopy
mode, ErasePoly paints the polygon defined by poly. The pen’s loca-
tion is not changed.

procedure EraseRect (r:Rect);

EraseRect forms the specified rectangle with the current graf-
Port’s background pattern in patCopy mode. The pen’s location is not
changed.
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procedure EraseRgn (rgn:RgnHandle);

Using the current grafPort’s background pattern in patCopy
mode, the EraseRgn procedure paints the region pointed to by rgn.
The pen’s location is not changed.

procedure EraseRoundRect (r:Rect; ovalWidth,
ovalHeight:integer);

Similar to EraseRect, EraseRoundRect forms the specified round-
cornered rectangle with the current grafPort background pattern
patCopy mode. The pen’s location is not changed.

procedure FillAre (r:Rect; startAngle, arcAngle:integer;
pat:Pattern);

Using the pattern specified by pat, FillArc fills the wedge of the
oval just inside the rectangle specified by r. StartAngle and arcAn-
gle are used as in FrameArc. The pen’s location is not changed.

procedure FillOval (r:Rect; pat:Pattern);

FillOval fills the oval formed just inside the rectangle specified by
r with the pattern specified with pat in patCopy mode. The pen’s
location is not changed.

procedure FillPoiy (poly:PolyHandle; pat:Pattern);

Using the pattern specified by pat in patCopy mode, FillPoly
paints the polygon pointed to by poly. The pen’s location is not
changed.

procedure FillRect (r:Rect; pat:Pattern);

FillRect fills the rectangle specified by r with the pattern speci-
fied with pat in patCopy mode. The pen’s location is not changed.

procedure FillRgn (rgn:RgnHandle; pat:Pattern);

Using the pattern specified by pat, FillRgn fills the region pointed
to by rgn. The pen’s location is not changed.

procedure FillRoundRect (r:Rect; ovalWidth,
ovalHeight:integer; pat:Pattern);

Similar to FillRect, FillRoundRect fills the rectangle specified by
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r with the pattern specified by pat in patCopy mode. The pen’s loca-
tion is not changed.

procedure FrameArec (r:Rect; startAngle, arcAngle:integer);

Using the current pen pattern, mode, and size, FrameArc draws
the arc of the oval that fits inside the rectangle specified by r. Start-
Angle indicates the angle from which the arc will begin, and arcAn-
gle defines the actual angle of arc that will be drawn. Angles may be
positive or negative, with a positive angle indicating the clockwise
direction and a negative angle indicating the counterclockwise
direction. Figure A-7 indicates the major quadrants with reference
to a clock. The arc will be as wide as the pen width and as tall as the
pen height. It is drawn with the current pen pattern, according to
the pen mode. The pen’s location is not changed.

As illustrated in Figure A-8, angles are measured relative to the
enclosing rectangle. A line passing through the upper right corner
of the rectangle is measured at an angle of 45 degrees, whether or
not the enclosing rectangle is square.

procedure FrameOval (r:Rect);

FrameOval forms the outline of an oval that just fits inside the
specified rectangle. The outline is as wide as the pen width and as

315 45

-45 0 -315
270 S0
-90 -270
225 180 135
-135 -180 -225

Figure A-7.

Magor arc quadrants
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startAngle = 0 startAngle = 0
arcAngle = -45 arcaAngle = 45

r r

FrameArc

startAngle = 0
l arcAngle = 45

FrameArc : l>/

startAngle = 0
arcAngle = 45

PaintArc

Figure A-8. Angles measured relative to enclosing rectangles

tall as the pen height. It is drawn with the current pen pattern,
- using the pattern transfer mode specified by pnMode. The pen loca-
tion is not changed by the procedure.

procedure FramePoly (poly:PolyHandle);

Using the current grafPort’s pen pattern, mode, and size, Frame-
Poly “plays back” the line-drawing routine calls that define the
given polygon pointed to by poly. The lines will be as wide as the pen
width and as tall as the pen height. Because the pen hangs below
and to the right of the pen location, the polygon will extend beyond
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the right and lower edges of the rectangle in the polyBBox field by
the pen width and the pen height, respectively.

If a polygon is open, the line-drawing routines pointed to by poly
are added to the outline of the polygon being formed. If a region is
open, the outline of the polygon is added mathematically to the
region’s boundary.

procedure FrameRect (r:Rect);

FrameRect draws the outline of a rectangle using the current pen
pattern, mode, and size. The outline will appear just inside the speci-
fied rectangle and is as wide as the pen width and as tall as the pen
height. It is drawn with the pen pattern according to the pattern
transfer mode. The pen location is not changed. If a region is open
and being formed, the outline of the new rectangle is added
mathematically to the region’s boundary.

procedure FrameRgn (rgn:RgnHandle);

Using the current grafPort’s pen pattern, mode, and size, Frame-
Rgn draws a hollow outline just inside the region pointed to by rgn.
The outline will be as wide as the pen width and as tall as the pen
height. The pen’s location is not changed.

If a region is currently open, the outline of the region pointed to by
rgn is added mathematically to the open region’s boundary.

procedure FrameRoundRect (r:Rect; ovalWidth,
ovalHeight:integer);

As illustrated in Figure A-9, FrameRoundRect draws the outline
of a round-cornered rectangle using the current pen pattern, mode,
and size. The outline will appear just inside the specified rectangle
and is as wide as the pen width and as tall as the pen height. The
ovalWidth and ovalHeight are used to size the ovals that form the
rounded corners of the rectangle, as shown in Figure A-9. It is
drawn with the pen pattern, according to the pattern transfer mode.
The pen location is not changed. If a region is open and being
formed, the outline of the new round-cornered rectangle is added
mathematically to the region’s boundary.

procedure InvertAre (r:Rect; startAngle, arcAngle:integer);

InvertArc inverts the pixels enclosed by the wedge of the oval just
inside the rectangle specified by r. StartAngle and arcAngle are
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OvalYidth OvalHeight

S @

(D >

Figure A-9. A round-cornered rectangle drawn by
FrameRoundRect

used in the same manner as in FrameArc. The pen’s location is not
changed.

procedure InvertOval (r:Rect);

InvertOval inverts the pixels enclosed by the oval just inside the
rectangle specified by r. Each white pixel becomes black and each
black pixel becomes white. The pen’s location is not changed.

procedure InvertPoly (poly:PolyHandle);

Like InvertRect, InvertPoly inverts the pixels enclosed by the
polygon pointed to by poly. Every white pixel becomes black and
every black pixel becomes white. The pen’s location is not changed.

procedure InvertRect (r:Rect);

InvertRect inverts the pixels enclosed by the rectangle specified
by r. Each white pixel becomes black and each black pixel becomes
white. The pen’s location is not changed.
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procedure InvertRgn (rgn:RgnHandle);

Like InvertRect, InvertRgn inverts the pixels enclosed by the
region pointed to by rgn. Every white pixel becomes black and
every black pixel becomes white. The pen’s location is not changed.

procedure InvertRoundRect (r:Rect; ovalWidth,
ovalHeight:integer);

Similar to InvertRect, InvertRoundRect inverts the pixels enclosed
by the round-cornered rectangle specified by r. Each white pixel
becomes black and each black pixel becomes white. The pen’s loca-
tion is not changed.

procedure PaintAre (r:Rect; startAngle, arcAngle:integer);

Using the current grafPort’s pen pattern and mode, paintArc
paints a wedge of the oval that fits just inside the rectangle specified
by r. StartAngle and arcAngle define the arc of the wedge as in
FrameArc. The pen’s location is not changed.

procedure PaintOval (r:Rect);

Like PaintRect, PaintOval forms an oval just inside the rectangle
specified by r. It is drawn with the current pen pattern, using the
pattern transfer mode specified by pnMode. The pen location is not
changed by the procedure.

procedure PaintPoly (poly:PolyHandle);

Using the current grafPort’s pen pattern and pen mode, PaintPoly
paints the polygon pointed to by poly. The pen’s location is not
changed.

procedure PaintRect (r:Rect);

PaintRect draws the specified rectangle filled with the current
pen pattern according to the current pen pattern transfer mode. The
pen’s location is not changed.

procedure PaintRgn (rgn:RgnHandle);

Using the current grafPort’s pen pattern and pen mode, PaintRgn
paints the region pointed to by rgn. The region is filled with the pen
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pattern according to the pen mode specified by the current grafPort.
The pen’s location is not changed.

procedure PaintRoundRect (r:Rect; ovalWidth,
ovalHeight:integer);

PaintRoundRect draws the specified round-cornered rectangle
filled with the current pen pattern according to the current pen pat-
tern transfer mode. The pen’s location is not changed.



Mathematical
Systems and
Concepts

This appendix presents concepts of Boolean mathematics and de-
scribes decimal, binary, and hexadecimal numbering systems.

Concepts of Boolean Mathematics

Boolean logic is a system of mathematical logic first proposed by
George Boole in 1857. At that time, mathematicians were excited by
the prospect of formulating an entire system of symbolic logic,
something hitherto unaccomplished. It was not until the invention of

159
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electronic computers, however, that Boolean logic had any practical
application outside of mathematics. Now Boolean logic is used to
design the electronic circuits that make up a computer. It is thus an
integral part of almost all programming languages.

Boolean algebra, like conventional algebra, makes statements that
have operators (such as the plus sign for addition or the minus sign
for subtraction) and operands (the quantities operated on by the
operators). Unlike everyday algebraic equations such as 5 + 7 = 12,
Boolean algebraic expressions may have one of two values —True or
False. Boolean operands also take the value of either True or False.
The four common logical, or Boolean, operators are NOT, AND,
inclusive OR (called OR), and exclusive OR (known as XOR).

NOT

The NOT, or negation operator, performs the same function in Boo-
lean algebra as the word “not” does in the English language. If an
element P has the value of True, then NOT P has the value of False.
Similarly, NOT False is equivalent to True. The standard format for
displaying the results of a Boolean operator on an element or
between two elements is the truth table. Here is the truth table for

NOT:
P NOT P
T F
F T
AND

The AND operator corresponds to the conjunction of two operands.
For example, for the expression P AND Q to yield True, both P and
Q must be True; otherwise, the result will be False. The truth table
for AND is as follows:

P AND Q

HHEa Y
HaEs O
=
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OR

The OR operator corresponds to a disjunction. When either operand
is True, the entire expression yields True. The truth table for the OR
operation is

P Q POR Q
T T T
T F T
F T T
F F F

XOR

The XOR operator will yield True only if either operand, but not
both, is True. XOR’s truth table is

P Q P XOR Q
T T F
T F T
F T T
F F F

Boolean Logic in Programming
Languages

All programming languages provide for the use of Boolean opera-
tors. Pascal even provides a special data type, Boolean, to handle a
variable used in these logical operations. To understand how these
variables operate in a program, be advised that an operand can rep-
resent one of two binary values. Thus, it is possible to equate the
operand with a binary digit, either 1 or 0. By convention, the value
of True is equal to 1 (sometimes —1 or NOT 0 in other languages)
and the value of False is equal to 0. A series of binary digits, called
bits for short, may be operated upon element by element. For
example:

01101001 NOT
10010110
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In the above example, the NOT operator, acting on the series of bi-
nary digits 01101001, has as its result the negation of the operand. In
NOT, each bit that has the value of 0 is translated into a bit that has
the value of 1. Likewise, a value of 1 is converted into a value of 0.

As an example of the Boolean AND operation, look at the follow-
ing example:

01101001
11100011 AND

01100001

The AND operator produces a 1 as a result only if both bits being
ANDed are 1’s. Otherwise, a 0 is produced. Remember this from the
truth table at the beginning of the appendix, where the conjunction
of two operands was True only when both were themselves True. All
other combinations produced False.

An example of the OR logical operation is

01101001
11100011 OR

11101011

The OR operator generates a 1 if there is a 1 in either of the two
bits being compared. A 0 is returned only if both bits being com-
pared are 0. Again, think back to the truth table for the OR opera-
tion, where the result was True when either (or both) of the op-
erands were True and False only when both operands were False.

Unlike the standard OR operation, the XOR operation takes a “one
or the other, but not both” approach to making its decisions. Look at
this example:

01101001
11100011 XOR

10001010

The XOR operation produces a 1 if either of the bits being com-
pared contains a 1. In any other case, a 0 is returned as the answer.

Although the techniques borrowed from Boolean logic are impor-
tant to a programming language for controlling program flow, the
Macintosh uses Boolean techniques for transferring graphics images
as well as for their more conventional role of directing program
flow.
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Numbering Systems

Many Macintosh applications require the use of a diverse set of
graphics techniques to control the appearance of the Macintosh
screen. The use of these techniques depends heavily on a knowledge
of numbering systems other than the standard decimal system used
almost everywhere. The following section explains the different
numbering systems used by computers and illustrates their applica-
tion to programming the Macintosh.

Decimal

The numbering system we use on a day-to-day basis is known as the
decimal system. It has a set of ten digits labeled 0 through 9. Each
digit position in a decimal number represents a power of ten, as
illustrated below:

Digit Position 4 3 2 1 0

‘ |—100 = units
10' = tens

10> = hundreds
10° = thousands
10* = ten thousands

so that the decimal number 62,023 is equal to

6 X 10,000 = 60,000
2 X 1,000 = 2,000
0 X 100 = 0
2 X 10 = 20
3 X 1= 3

62,023

Each decimal position is multiplied by the power of ten repre-
sented by that position. These values are then added together to
form the total. The decimal system is said to be base 10. That is,
there are a total of ten elements composing the set of possible digits.
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Other numbering systems use numbers other than 10 as their
base. The binary system, which we just saw in the previous section
on Boolean logic, is also called base 2 because only the digits 0 and 1
are utilized. Octal, also called base 8, uses the digits 0, 1, 2, 3, 4, 5, 6,
and 7. Hexadecimal, also referred to as base 16, uses the digits 0
through 9 and then the letters A, B, C, D, E, and F to represent the
decimal values 10 through 15.

Binary

The decimal system is not a very useful system for computers
because it is difficult for a computer to distinguish among ten dif-
ferent digits. Binary was chosen as the numbering system for com-
puters because it is very easy to represent the binary digits in the
electronic circuitry that make up a computer. Electronically, the
binary digits 0 and 1 can be represented by a switch that is either on
or off. You can liken this to a light switch. When on, the light is
incandescent. This corresponds to a True state. When flipped off, the
light goes out and the circuit is in a False state.

Each digit position in the binary system represents a power of 2

as follows:
Digit Position 4 3 2 1 0
' I— 2° = units
2! = twos
22 = fours
23 = eights
2 = sixteens

The binary number 10110 is therefore equal to:

1 X 16 = 16
00X 8= 0
1X 4= 4
1X 2= 2
0X 1= 0
22 in decimal

The previous example demonstrates how to convert from the
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binary number system to the decimal number system. It is very easy
for a computer to store the number 19 as a binary number. Imagine
the computer’s memory as a row of five switches. The first switch is
on, indicating a value of sixteen. The second switch is off, indicating
a value of 0, and so on for each switch. Converting from decimal to
binary is just as simple as converting from binary to decimal. The
procedure consists of a series of repeated steps. Each time the
procedure is repeated, it returns the next higher digit position.

In order to convert decimal numbers into binary numbers, follow
these steps:

1. Divide the decimal number by 2.

2. If there is a remainder from the division, write down the
number 1; otherwise, write down the number 0.

3. Discard the remainder and use the quotient obtained earlier as
the dividend in the next division.

4. Repeat steps 1 through 3 until you obtain 1 as the quotient. This
last 1 becomes the last binary digit in the number.

Converting the decimal number 22 into binary is shown in the
following example:

22 divided by 2 = 11 with a remainder of 0
11 divided by 2 = 5 with a remainder of 1
5 divided by 2
2 divided by 2
1 divided by 2

2 with a remainder of 1

1 with a remainder of 0
0 with a remainder of 1 _l |

1 0 1.1 0

1

Thus, the number 22 in decimal is 10110 in binary. The best way to
understand these conversions is to practice them.

Hexadecimal

As with decimal numbers, binary numbers may be added, sub-
tracted, divided, and multiplied. However, for the purposes of this
book, it is not necessary to understand the basic operations of binary
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arithmetic. What is important to know is how to use hexadecimal
notation. Because it is extremely easy to make a mistake when deal-
ing with long strings of binary numbers, the practice of converting
binary numbers into hexadecimal numbers for easier manipulation
has developed. Hexadecimal is a numbering system that uses the
base 16 (which is a power of 2). Each digit position of a hexadecimal
number represents powers of sixteen as follows:

Digit Position: 3 2 1 0

‘ I—.160 = 1 = units
16' = 16 = sixteens

16> = 256 = two hundred fifty-sixes
16% = 4096 = four thousand ninety-sixes

The hexadecimal system uses the sixteen digits labeled 0 though 9
plus the alphabetic characters A through F to represent the values
10 through 15, respectively. The use of the hexadecimal number sys-
tem may seem extremely clumsy until the organization of the com-
puter’s memory is taken into consideration. As previously menti-
oned, the computer’s memory is organized as an array of switches,
with each switch representing one bit. This array of switches is
organized further into groups of eight bits, each group commonly
known as a byte. Because 16 is the fourth power of two, conversion
from a binary number to a hexadecimal number is both simple and
direct. And because any hexadecimal number can be represented by
four bits, a byte can be represented by two hexadecimal numbers.
For example:

0100 binary
1111 binary
01001111 binary

4 hexadecimal = 4 decimal
F hexadecimal = 15 decimal
4F hexadecimal = 79 decimal

This simple conversion makes it easy to code long binary strings
in a program without worrying about binary-to-decimal conversion.
This conversion is extremely important in a graphics computer like
the Macintosh because the graphics images that appear on the
Macintosh screen are held in memory as a series of bits called bit
1mages.

As you read in the beginning of this book, the Macintosh’s screen
is made up of a grid of dots called pixels. Each pixel is represented
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somewhere in the Macintosh’s memory as a single bit. You can
imagine what it would be like trying to write a binary string of
digits with enough bits in it to describe even a simple picture on the
screen. It would be extremely easy to make a mistake. Using hexa-
decimal numbers reduces the chance for error and is much quicker
to write and test.

Hexadecimal to Decimal
Conversion Chart

Column = first nibble (4 bytes) of byte.
Row = second nibble (4 bytes) of byte.

6 1 2 3 4 5 6 9 8 9 A B & D E F

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
64 656 66 67 68 69 70 71 72 73 74 75 76 T7T T8 79
80 81 82 83 84 8 86 87 88 89 90 91 92 93 94 95
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207
208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223
224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239
240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255

HEHOQWP oo-am otk Wi~ o



Macintosh Trap
Locations

Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name
Trap Name Address Trap Name Address
Open A000 AddDrive A04E
Close A001 AddPt A8TE
Read A002 AddReference A9AC

Write A003 AddResMenu A94D
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Macintosh Trap Locations

Listed by
Trap Address

Trap Name Address
Control A004
Status A005
KilllIo A006
GetVolInfo A007
FileCreate A008
FileDelete A009
OpenRf AQOA
Rename A00B
GetFileInfo A00C
SetFileInfo A00D
Unmount Vol AOOE
MountVol AOOF
FileAllocate A010
GetEOF A0l
SetEOF A012
FlushVol A013
Get Vol A014
SetVol A015
FInitQueue A016
Eject A017
GetFPos AQ18
InitZone A019
GetZone AO01A
SetZone A01B
FreeMem A01C
MaxMem A01D
NewPtr AQOlE
DisposePtr A(Q1F
SetPtrSize A020
GetPtrSize A021
NWHandle A022
DsposeHandle A023
SetHandleSize A024
GetHandleSize A025
HandleZone A026
ReAllocHandle A027
RecoverHandle A028
HLock A029
HUnlock AQ2A
EmptyHandle A02B
InitApplZone A02C
SetApplLimit A02D
BlockMove AQ2E

Macintosh Trap Locations

Listed by
Trap Name

Trap Name

AddResource
Alert
AngleFromSlope
AppendMenu
BackColor
BackPat
BeginUpdate
BitAnd

BitClr

BitNot

BitOr

BitSet
BitShift
BitTst

BitXor
BlockMove
BringToF'ront
Button
CalcMenuSize
CalceVis
CalceVisBehind
CautionAlert
Chain
ChangedResData,
CharWidth
CheckItem
CheckUpdate
ClearMenuBar
ClipAbove
ClipRect
Close
CloseDeskAcc
CloseDialog
ClosePicture
ClosePoly
ClosePort
CloseResFile
CloseRgn
CloseWindow
CmpString
ColorBit
CompactMem
Control

Address

A9AB
A985
A8C4
A933
A863
A87C
A922
A858
A85F
A85A
A85B
AS5E
A85C
A85D
A859
AO02E
A920
A974
A48
A909
A90A
A988
A9F3
A9AA
A88D
A945
A
A934
A90B
A87B
A001
A9B7
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
PostEvent AQ02F CopyBits ASEC
OSEventAvail A030 CopyRgn A8DC
GetOSEvent A031 CouldAlert A989
FlushEvents A032 CouldDialog A979
Vlnstall A033 CountMItems A950
VRemove A034 CountResources A99C
OffLine A035 CountTypes A99E
MoreMasters A036 CreateResFile A9B1
ReadParam A037 CurResFile A994
WrtiteParam A038 DeQueue A96E
ReadDateTime A039 " Delay A03B
SetDateTime AO03A DeleteMenu A936
Delay A03B DeltaPoint A94F
CmpString A03C DetatchResource A992
Drvrlnstall A03D DialogSelect A980
DrvrRemove AO3E DiffRgn ABE6
InitUtil A03F Disableltem A93A
ResrvMem A040 DisposeControl A955
SetFilLock A041 DisposeDialog A983
RstF'ilLock A042 DisposeMenu A932
SetFilType A043 DisposePtr AO01F
SetFPos A044 DisposeRgn A8D9
FlushFil A045 DisposeWindow A914
GetTrapAddress A046 DragControl A967
SetTrapAddress A047 DragGrayRgn A905
PtrZone A048 DragTheRgn A926
HHPurge A049 DragWindow A925
HNoPurge A04A DrawChar A883
SetGrowZone A04B DrawControls A969
CompactMem A04C DrawDialog A981
PurgeMem A04D DrawGrowIcon A904
AddDrive AO04E DrawMenuBar A937
InstallRDrivers AO04F DrawNew A90F
InitCursor A850 DrawPicture A8F6
SetCursor A851 DrawString AR84
HideCursor AR52 DrawText AR885
ShowCursor A853 DrvrInstall A03D
UprString A854 DrvrRemove AO03E
ShieldCursor A855 DisposeHandle A023
ObscureCursor AR56 Eject A017
SetApplBase A857 EmptyHandle A02B
BitAnd AR58 EmptyRect ASAE

BitXor AR59 EmptyRgn ABE2
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
BitNot A85A EnQueue A96F
BitOr A85B Enableltem A939
BitShift A85C EndUpdate A923
BitTst A85D EqualPt AS881
BitSet A85E EqualRect A8A6
BitClr A85F EqualRgn A8E3
Random Ag61 EraseArc A8CO
ForeColor AB62 EraseOval A8B9
BackColor A863 ErasePoly ARCS8
ColorBit AB64 EraseRect A8AS
GetPixel A865 EraseRgn A8D4
StuffHex AB66 EraseRoundRect Ag8B2
LongMul AB67 ErrorSound A98C
FixMul -A868 EventAvail A971
FixRatio A869 ExitToShell A9F4
HiWord A86A FInitQueue A016
LoWord A86B FMSwapFont A901
FixRound A86C FileAllocate A010
InitPort A86D FileCreate A008
InitGraf A86E FileDelete A009
OpenPort A86F FillArc A8C2
LocalToGlobal AR870 FillOval ASBB
GlobalToLocal AR871 FillPoly A8CA
GrafDevice A872 FillRect ABA5
SetPort AR73 FillRgn A8D6
GetPort AR74 FillRoundRect A8B4
SetPortBits A875 FindControl A96C
PortSize A876 FindWindow A92C
MovePortTo A877 FixMul A868
SetOrigin AR78 FixRatio A869
SetClip A879 FixRound A86C
GetClip A87A FlashMenuBar A94C
ClipRect A87B FlushEvents A032
BackPat A87C FlushFil A045
ClosePort A87D FlushVol A013
AddPt A87E ForeColor AR62
SubPt A87F FrameArc ASBE
SetPt AS880 FrameOval A8BT7
EqualPt A881 FramePoly A8C6
StdText A882 FrameRect A8A1l
DrawChar AS883 FrameRgn A8D2
DrawString A884 FrameRoundRect A8B0

DrawText AS885 FreeAlert A9BA
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name
Trap Name Address Trap Name Address
TextWidth A886 FreeDialog A97A
TextFont AR87 FreeMem A01C
TextFace AR88 FrontWindow A924
TextMode A889 GetAppParms A9F5
TextSize A88A GetCRefCon A95A
GetFontInfo A88B GetCTitle A95E
StringWidth A88C GetClip AS7A
CharWidth A88D GetCtlAction A96A
SpaceExtra AS88E GetCtlMax A962
StdLine A890 GetCtlMin A961
LineTo A891 GetCtlValue A960
Line Ag92 GetCursor A9B9
MoveTo A893 GetDItem A98D
Move AR94 GetEOF Ao1l
HidePen A896 GetFNum A900
ShowPen A897 GetFPos A018
GetPenState AR98 GetFilelnfo A00C
SetPenState A899 GetFontInfo AS88B
GetPen AB9A GetFontName ASFF
PenSize A89B GetHandleSize A025
PenMode A89C GetIText A990
PenPat A89D Getlcon A9BB
PenNormal AR89E GetIndResource A99D
StdRect A8A0 GetIndType A99F
FrameRect ABA1 Getltem A946
PaintRect ABA2 GetItemIcon A93F
EraseRect AB8A3 GetItemMark A943
InvertRect ABA4 GetItemStyle A941
FillRect A8AS5 GetKeys A976
EqualRect A8BAG6 GetMHandle A949
SetRect A8A7 GetMenu A9BF
OffsetRect A8AS8 GetMenuBar A93B
InsetRect AB8A9 GetMouse A972
SectRect A8AA GetNamedResoure A9A1
UnionRect A8AB GetNewControl A9BE
Pt2Rect A8AC GetNewDialog A97C
PtInRect A8AD GetNewMBar A9CO
EmptyRect ASAE GetNewWindow A9BD
StdRRect ABAF GetNextEvent A970
FrameRoundRect A8BO GetOSEvent A031
PaintRoundRect A8B1 GetPattern A9BS8
EraseRoundRect A8B2 GetPen A89A

InvertRoundRect A8B3 GetPenState AB98
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
FillRoundRect A8B4 GetPicture A9BC
StdOval A8B6 GetPixel A865
FrameOval A8B7 GetPort A874
PaintOval A8BS8 GetPtrSize A021
EraseOval A8B9 GetResAttrs A9A6
InvertOval A8BA GetResFileAttrs A9F6
FillOval AS8BB GetResInfo A9AS
SlopeFromAngle A8BC GetResource A9A0
StdArec A8BD GetScrap A9FD
FrameArc ASBE GetString A9BA
PaintArc A8BF GetTrapAddress A046
EraseArc AS8CO GetVol A014
InvertArc A8C1 GetVolInfo A007
FillAre A8C2 GetWMgrPort A910
PtToAngle A8C3 GetWRefCon A7
AngleFromSlope A8C4 GetWTitle A919
StdPoly A8C5 GetWindowPic A92F
FramePoly A8C6 GetZone AOQ1A
PaintPoly A8C7 GlobalToLocal ART71
ErasePoly A8CS GrafDevice A872
InvertPoly A8C9 GrowWindow A92B
FillPoly AS8CA HHPurge A049
OpenPoly AS8CB HLock A029
ClosePoly A8CC » HNoPurge A04A
KillPoly A8CD HUnlock A02A
OffsetPoly AS8CE HandAndHand A9E4
PackBits A8CF HandToHand A9E1
UnPackBits A8DO HandleZone A026
StdRgn A8D1 HiWord A86A
FrameRgn A8D2 HideControl A958
PaintRgn A8D3 HideCursor A852
EraseRgn A8D4 HidePen AR96
InvertRgn A8D5 HideWindow A916
FillRgn A8D6 HiliteControl A95D
NewRgn A8DS8 HiliteMenu A938
DisposeRgn A8D9 HiliteWindow A91C
OpenRgn A8DA HomeResF'ile A9A4
CloseRgn A8DB InfoSerap A9F9
CopyRgn A8DC InitApplZone A02C
SetEmptyRgn A8DD InitCursor AS850
SetRectRgn A8DE InitDialogs A97B
RectRgn AS8DF InitFonts ASFE

OffsetRgn AS8E( InitGraf AS8GE
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name
Trap Name Address Trap Name Address
InsetRgn A8E1l InitMath A9E6
EmptyRgn ASE2 InitMenus A930
EqualRgn A8E3 InitPack A9E5
SectRgn ASE4 InitPort A86D
UnionRgn A8E5 InitResources A995
DiffRgn A8E6 InitUtil AOQO3F
XorRgn A8ET7 InitWindows A912
PtInRgn A8ES8 InitZone A019
RectInRgn A8E9 InsertMenu A935
SetStdProcs ASEA InsertResMenu A951
StdBits ASEB InsetRect A8A9
CopyBits ASEC InsetRgn A8E1
StdTxMeasure ASED InstallRDrivers AO04F
StdGetPic ASEE InvalRect A928
ScrollRect ASEF InvalRgn A927
StdPutPic A8F0 InvertAre A8C1
StdComment A8F1 InvertOval A8BA
PicComment A8F2 InvertPoly A8C9
OpenPicture A8F3 InvertRect A8A4
ClosePicture A8F4 InvertRgn A8D5
KillPicture AS8F5 InvertRoundRect A8B3
DrawPicture A8F6 IsDialogEvent A97F
ScalePt ASFS8 KillControls A956
MapPt A8F9 KillIO A006
MapRect A8FA KillPicture AS8F5
MapRgn AS8FB KillPoly A8CD
MapPoly A8FC Launch A9F2
InitFonts ASFE Line AR92
GetFontName ASFF LineTo AR91
GetFNum A900 LoWord A86B
FMSwapFont A901 LoadResource A9A2
RealFont A902 LoadScrap A9FB
SetFontLock A903 LoadSeg A9F0
DrawGrowIcon A904 LocalToGlobal A870
DragGrayRgn A905 LongMul A867
NewString A906 MapPoly AS8FC
SetString A907 MapPt A8F9
ShowHide A908 MapRect AS8FA
CalceVis A909 MapRgn ASFB
CalcVisBehind A90A MaxMem A01D
ClipAbove A90B MenuKey A93E
PaintOne A90C MenuSelect A93D

PaintBehind A90D ModalDialog A991
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
SaveOld A90E MoreMasters A036
DrawNew A90F MountVol AOQOF
GetWMgrPort A910 Move A894
CheckUpdate A9l MoveControl A959
InitWindows A912 MovePortTo A877
NewWindow A913 MoveTo AR93
DisposeWindow A914 MoveWindow A91B
ShowWindow A915 Munger A9E0
HideWindow A916 NWHandle A022
GetWRefCon A917 NewControl A954
SetWRefCon A918 NewDialog A97D
GetWTitle A919 NewMenu A931
SetWTitle A91A NewPtr AOlE
MoveWindow A91B NewRgn A8DS8
HiliteWindow A91C NewString A906
SizeWindow A91D NewWindow A913
TrackGoAway A91E NoteAlert A987
SelectWindow A91F OSEventAvail A030
BringToFront A920 ObscureCursor A856
SendBehind A921 OffLine A035
BeginUpdate A922 OffsetPoly A8CE
EndUpdate A923 OffsetRect A8AS8
FrontWindow A924 OffsetRgn AS8E0
DragWindow A925 Open A000
DragTheRgn A926 OpenDeskAce A9B6
InvalRgn A927 OpenPicture A8F3
InvalRect A928 OpenPoly AS8CB
ValidRgn A929 OpenPort AS86F
ValidRect A92A OpenResFile A997
GrowWindow A92B OpenRf AQ0A
FindWindow A92C OpenRgn A8DA
CloseWindow A92D Pack0 A9E7
SetWindowPic A92E Packl A9ES
GetWindowPic A92F Pack2 A9E9
InitMenus A930 Pack3 A9EA
NewMenu A931 Pack4 A9EB
DisposeMenu A932 Pack5s A9EC
AppendMenu A933 Pack6 A9ED
ClearMenuBar A934 Pack?7 A9EE
InsertMenu A935 PackBits ASCF
DeleteMenu A936 PaintArc A8BF
DrawMenuBar A937 PaintBehind A90D

HiliteMenu A938 PaintOne A90C
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
Enableltem A939 PaintOval AS8BS
Disableltem A93A PaintPoly A8C7
GetMenuBar A93B PaintRect ABA2
SetMenuBar A93C PaintRgn A8D3
MenuSelect A93D PaintRoundRect AS8B1
MenuKey A93E ParamText A98B
GetItemIcon A93F PenMode A89C
SetItemIcon A940 PenNormal AR9E
GetItemStyle A941 PenPat A89D
SetItemStyle A942 PenSize A89B
GetItemMark A943 PicComment A8F2
SetItemMark A944 PinRect AYME
CheckItem A945 PlotIcon A94B
Getltem A946 PortSize AR76
Setltem A947 PostEvent AO02F
CaleMenuSize A948 Pt2Rect AB8AC
GetMHandle A949 PtInRect A8AD
SetMenuFlash A94A PtInRgn ASES
PlotIcon A94B PtToAngle A8C3
FlashMenuBar A94C PtrAndHand A9EF
AddResMenu A94D PtrToHand A9E3
PinRect A94E PtrToXHand A9E2
DeltaPoint A94F PtrZone A048
CountMItems A950 PurgeMem A04D
InsertResMenu A951 Putlcon A9CA
NewControl A954 PutScrap A9FE
DisposeControl A955 Random A861
KillControls A956 ReAllocHandle A027
ShowControl A957 Read A002
HideControl A958 ReadDateTime A039
MoveControl A959 ReadParam A037
GetCRefCon A95A RealFont A902
SetCRefCon A95B RecoverHandle A028
SizeControl A95C RectInRgn A8E9
HiliteControl A95D RectRgn A8DF
GetCTitle A95E ReleaseResource A9A3
SetCTitle A95F Rename A00B
GetCtlValue A960 ResError A9AF
GetCtlMin A961 ResrvMem A040
GetCtlMax A962 RmveReference A9AE
SetCtlValue A963 RmveResource A9AD
SetCtlMin A964 RsrcZonelnit A996

SetCtlMax A965 RstFilLock A042
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Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
TestControl A966 SaveOld A9OE
DragControl A967 ScalePt A8FS8
TrackControl A968 ScrollRect ASEF
DrawControls A969 SectRect A8AA
GetCtlAction A96A SectRgn A8E4
SetCtlAction A96B SelectWindow A91F
FindControl A96C SendBehind A921
DeQueue A96E SetApplBase AR57
EnQueue A96F SetApplLimit A02D
GetNextEvent A970 SetCRefCon A95B
EventAvail A971 SetCTitle A95F
GetMouse A972 SetClip A879
StillDown A973 SetCtlAction A96B
Button A974 SetCtlMax A965
TickCount A975 SetCtIMin A964
GetKeys A976 SetCtlValue A963
WaitMouseUp A9T7 SetCursor A851
CouldDialog A979 SetDItem A98E
FreeDialog A97A SetDateTime A03A
InitDialogs A97B SetEOF A012
GetNewDialog A97C SetEmptyRgn A8DD
NewDialog A97D SetFPos A044
SetIText A97E SetFilLock A041
IsDialogEvent A97F SetFilType A043
DialogSelect A980 SetFilelnfo A00D
DrawDialog A981 SetFontLock A903
CloseDialog A982 SetGrowZone A04B
DisposeDialog A983 SetHandleSize A024
Alert A985 SetIText A9TE
StopAlert A986 SetIText A98F
NoteAlert A987 Setltem A947
CautionAlert A988 SetltemIcon A940
CouldAlert A989 SetltemMark A944
FreeAlert A98A SetItemStyle A942
ParamText A98B SetMenuBar A93C
ErrorSound A98C SetMenuF'lash A94A
GetDItem A98D SetOrigin ART78
SetDItem A98E SetPenState A899
SetIText A98F SetPort AR73
GetIText A990 SetPortBits A875
ModalDialog A991 SetPt A880
DetatchResource A992 SetPtrSize A020

SetResPurge A993 SetRect ABA7



MACINTOSH TRAP LOCATIONS 179

Macintosh Trap Locations Macintosh Trap Locations
Listed by Listed by
Trap Address Trap Name

Trap Name Address Trap Name Address
CurResFile A994 SetRectRgn ASDE
InitResources A995 SetResAttrs A9AT
RsrcZonelnit A996 SetResFileAttrs A9F7
OpenResFile A997 SetResInfo A9A9
UseResFile A998 SetResLoad A99B
UpdateResFile A999 SetResPurge A993
CloseResFile A99A SetStdProcs ASEA
SetResLoad A99B SetString A907
CountResources A99C SetTrapAddress A047
GetIndResource A99D Set Vol A015
CountTypes A99E SetWRefCon A918
GetIndType AF SetWTitle A91A
GetResource A9A0 SetWindowPic A92E
GetNamedResourc A9A1 SetZone A01B
LoadResource A9A2 ShieldCursor A855
ReleaseResource A9A3 ShowControl A957
HomeResFile A9A4 ShowCursor A853
SizeRsre A9A5 ShowHide A908
GetResAttrs A9A6 ShowPen A897
SetResAttrs A9AT ShowWindow A915
GetResInfo A9AS8 SizeControl A95C
SetResInfo A9A9 SizeRsre A9A5
ChangedResData A9AA SizeWindow A91D
AddResource A9AB SlopeFromAngle A8BC
AddReference A9AC SpaceExtra AS8E
RmveResource A9AD Status A005
RmveReference A9AE StdArec - A8BD
ResError A9AF StdBits ASEB
WriteResource A9BO StdComment A8F1
CreateResFile A9B1 StdGetPic ASEE
SystemEvent A9B2 StdLine A890
SystemClick A9B3 StdOval A8B6
SystemTask A9B4 StdPoly A8C5H
SystemMenu A9B5 StdPutPic A8F0
OpenDeskAce A9B6 StdRRect ASAF
CloseDeskAce A9B7 StdRect AB8AQ
GetPattern A9B8 StdRgn A8D1
GetCursor A9B9 StdText Ag82
GetString A9BA StdTxMeasure AS8ED
Getlcon A9BB StillDown A973
GetPicture A9BC StopAlert A986
GetNewWindow A9BD StringWidth A88C

GetNewControl A9BE StuffHex AR66



180

MASTERING THE MACINTOSH TOOLBOX

Macintosh Trap Locations

Listed by

Trap Address

Trap Name

GetMenu
GetNewMBar
UniquelD
SystemEdit
SystemBeep
SystemError
Putlcon
TEGetText
TEInit
TEDispose
TextBox
TESetText
TECalText
TESetSelect
TENew
TEUpdate
TEClick
TECopy
TECut
TEDelete

TE Activate
TEDeactivate
TEIdle
TEPaste
TEKey
TEScroll
TEInsert
TESetJust
Munger
HandToHand
PtrToXHand
PtrToHand
HandAndHand
InitPack
InitMath
Pack0

Pack1

Pack2

Pack3

Pack4

Pack5

Packé

Pack?7

Address

A9BF
A9CO
A9C1
A9C2
A9CS8
A9C9
A9CA
A9CB
A9CC
AICD
A9CE
A9CF
A9DO
A9D1
A9D2
A9D3
A9D4
A9D5
A9D6
A9D7
A9DS
A9D9
A9DA
A9DB
A9DC
A9DD
A9DE
A9DF
A9E0
A9E1
A9E2
A9E3
A9E4
A9E5
A9E6
A9ET
A9ES8
A9E9
A9EA
A9EB
A9EC
A9ED
A9EE

Macintosh Trap Locations

Listed by
Trap Name

Trap Name

SubPt
SystemBeep
SystemClick
SystemEdit
SystemError
SystemEvent
SystemMenu
SystemTask
TE Activate
TECalText
TEClick
TECopy
TECut
TEDeactivate
TEDelete
TEDispose
TEGetText
TEIdle
TEInit
TEInsert
TEKey
TENew
TEPaste
TESecroll
TESetJust
TESetSelect
TESetText
TEUpdate
TestControl
TextBox
TextFace
TextFont
TextMode
TextSize
TextWidth
TickCount
TrackControl
TrackGoAway
UnLoadSeg
UnPackBits
UnionRect
UnionRgn
UniquelD

Address

A8TF
A9C8
A9B3
A9C2
A9C9
A9B2
A9B5
A9B4
A9DS
A9DO
A9D4
A9D5
A9D6
A9D9
A9D7
A9CD
A9CB
A9DA
A9CC
A9DE
A9DC
A9D2
A9DB
A9DD
A9DF
A9D1
A9CF
A9D3
A966
A9CE
AB88
AB87
AB889
A88A
A886
A975
A968
A91E
A9F1
A8DO
ABAB
A8Eb
A9C1
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Macintosh Trap Locations Macintosh Trap Locations

Listed by Listed by
Trap Address Trap Name
Trap Name Address Trap Name Address
PtrAndHand A9EF UnloadScrap A9FA
LoadSeg A9F0 UnmountVol AQOE
UnLoadSeg A9F1 UpdateResFile A999
Launch A9F2 UprString A854
Chain A9F3 UseResFile A998
ExitToShell A9F4 VlInstall A033
GetAppParms A9F5 VRemove A034
GetResFileAttrs A9F6 ValidRect A92A
SetResFileAttrs A9F'7 ValidRgn A929
InfoScrap A9F9 WaitMouseUp A977
UnloadScrap A9FA Write A003
LoadScrap A9FB WriteResource A9B0
ZeroScrap A9FC WrtiteParam A038
GetScrap A9FD XorRgn ASE7
PutSecrap A9FE ZeroScrap A9FC



The following glossary contains terms and phrases used in this book.
A number of other terms that relate to computers in general and the
Macintosh in particular have been added.

Abort: To stop processing.

Access: To get at. Information, both in memory and on disk files, may be
accessed through applications programs.

Accessories: Small applications generally available to the user at all
times. On the Macintosh, these applications perform such functions
as displaying an alarm clock, a calculator, and a puzzle.

Activate Event: An event generated by the Window Manager when a
window becomes active.

Active Window: The front-most window on the desktop. The window in
which any data typed by a user appears.

Address: The numerical digits (whether in binary, decimal, or hexade-
cimal) that identify a particular location in memory.
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Alert Box: A kind of window containing warnings and cautions dis-
played by an application when it encounters a problem.

Alert Message: An audible or visible message or warning generated by
an application to signal input errors, problems relating to the inter-
pretation of data, or situations threatening the safety of a user’s
information.

Algorithm: A set of calculating procedures. An algorithm can be
thought of as a series of steps designed to solve a problem.

Allocate: To set apart and designate for a purpose. The Macintosh allo-
cates memory for menus, screens, icons, and other internal func-
tions. Various procedures are used within Macintosh Pascal to
obtain and free available memory space as needed.

Alphanumeriec: Any alphabetic or numeric character produced using
the standard keyboard. Alphanumerics do not include special
characters.

Applications Window: The window created by an applications program
either directly via the Window Manager or indirectly via the Dialog
Manager.

Array: A collection of data organized in matrix fashion, all of the same
data type. Arrays use subscripts to indicate the location of particu-
lar elements in the array.

Ascent: The vertical distance from a font’s baseline to its ascent line.

Ascent Line: A horizontal line coincident with the top of the tallest
characters in a font.

ASCII: The standard character set used on most microcomputers.
ASCII is the acronym for American Standard Code for Information
Interchange.

Assembler: A piece of software designed to translate assembly language
source code into directly executable machine code.

Assembly Language: A very low-level language that uses macros and
simple commands to perform single operations at the machine level.
Assembly language is one step higher than actual machine language.

BASIC: The programming language (Beginner’s All-Purpose Symbolic
Instruction Code) that first used interpreters.

Binary: The base two numbering system, in which numbers are formed
exclusively from the digits 0 and 1.
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Bit: A common contraction for binary digit. This is the smallest unit of
storage within a computer. Eight bits form a standard byte.

Bit Image: A collection of bits in memory that have a rectilinear
appearance. The Macintosh screen is a visible bit image.

Bit Map: A pointer to a bit image, the row width of that image, and its
boundary rectangle.

Bitwise: Performed bit-by-bit—that is, using bits as they are en-
countered.

Black Box: A process that produces output from given input which is
invisible to the user outside the box.

Boolean: A system of logic that evaluates expressions as true or false. In
Pascal, Boolean expressions evaluate to True or False, and all condi-
tional statements evaluate to a Boolean result.

Boot: A process that causes the computer to load, from a disk, an operat-
ing system.

Boundary Rectangle: A rectangle that encloses the active area of a bit
image and imposes a coordinate system upon it.

Buffer: Something that serves to separate two items. A temporary stor-
age unit that accepts information at one rate and delivers it at
another.

Byte: The basic unit of storage. A standard byte contains eight bits and
may range in value from 0 to 255.

Call: To begin processing at a designated label or to begin execution
through a specific function. The call is most often associated with
functions and procedures in Pascal where parameters are used to
pass data to the routine.

Character: Any alphanumeric, control character, punctuation, or spe-
cial symbol that requires one byte of storage space (both in memory
and on disk).

Character Height: The vertical height of a character.
Character Image: The bit image that defines a character.

Character Style: A set of stylistic variations such as bold, italic, and
underline.

Character Width: The distance the graphics pen moves while drawing
one character.
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Checked Item: A menu item marked with a check mark.

Click: To position the pointer and briefly press and release the mouse
button without moving the mouse.

Close: To remove a window from the screen.

Close Box: A small box to the left of a window’s title bar which, when
clicked on, closes the window. Also called the go-away region.

Command Key: A special key on the Macintosh keyboard that modifies
the character typed. It is frequently used as an alternative to choos-
ing a command in a menu with the mouse.

Compiler: A piece of software designed to translate source programs
into object or intermediate code that is taken by a linker to produce
executable code.

Constant: A numeric or string quantity that does not change its value
throughout program execution.

Content Region: The area of a window that an application draws in.

Control: An object on the screen that causes an action when clicked or
dragged. Buttons, dials, and scroll bars are common controls.

Control Character: Any character that causes special processing and
occurs between 0 and 31 ASCII.

Control Statement: A statement that directs execution to another por-
tion of the program.

Coordinate Plane: A two-dimensional Cartesian grid with infinitely
thin grid lines.

CPU: The acronym for Central Processing Unit. This is the “brain” of
the computer and is responsible for all information processing.

Crash: A system.malfunction that causes the “bomb” dialog box to
appear. The only way to continue using your computer after it
crashes is to restart it.

Cursor: A symbol on the screen indicating where the mouse pointer or
text insertion point, for example, is located.

Cursor Level: A value that keeps track of the number of times that the
cursor has been hidden.

Data: A collection of characters, symbols, or control codes that represent
a logical item. The computer differentiates data in memory from
program code by its memory location.
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Data Base: A large collection of (usually related) information.

Data File: Any named storage location on a disk or similar storage
device containing either program code or other data.

Data Structure: A way of organizing collections of data. The data may
be of differing data types.

Data Type: One of the classifications for designating data storage and
representation.

Datum: A single piece of information. A character, individual field, or
individual record, if treated as a unit, can be thought of as a datum.

Deactivate Event: An event that causes a window to become inactive;
usually occurs in tandem with an activate event.

Debug: To rid a program of errors. The process one undertakes to
ensure program accuracy and completeness.

Declaration Statement: A statement assigning a data type to a variable
name.

Default: A value supplied by an application. Usually, default values may
be changed by the program’s users.

Delete: To remove. Delete applies to files, memory, and text, for
example.

Delimiter: To serve as a boundary between two elements. Used to separ-
ate fields within a record.

Descent: The vertical distance from a font’s baseline to its descent line.

Descent Line: A horizontal line coincident with the bottom of the lowest-
reaching characters in a font, including the characters’ descenders.

Desktop: The Macintosh metaphor for its operating system called the
Finder.

Dialog Box: A type of window opened by an application that needs more
information supplied by the user to continue.

Dimension: A property of arrays. A dimension is analogous to a direc-
tion in space. One dimension is linear, two dimensions are planar,
and three dimensions are cubic.

Dimmed: Drawn in gray rather than in black.
Disabled: A disabled menu item or menu is one that cannot be chosen.

Document Window: A standard Macintosh window for presenting
information.
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Drag: To press and hold the mouse button while moving the mouse.

Edit: To change or modify information previously entered into an
application.

Editor: A word processor, line editor, or other software that can create
and alter the contents of a disk file.

Element: One of the members of an array, designated by a unique com-
bination of subscripts.

Empty: Containing no bits as a shape defined by only one point.

Error: A statement or expression that does not follow the syntax regula-
tions for that command. The Pascal interpreter indicates where
such syntax errors exist. Logical errors that produce undesired
results must be found through execution and debugging.

Event: Notification to an applications program of some event that the
program must respond to.

Event Code: An integer representing a particular type of event.

Event Mask: A parameter passed to an Event Manager routine specify-
ing the types of events that the routine is to be applied to.

Event Message: A field of an event record containing event-specific
information.

Event Queue: The Event Manager’s list of pending events waiting to be
processed.

Execute: To run or begin a program.

Exponent: The power of a number. The power of 10 multiplied by the
mantissa to yield a notation of the form: n.nnn E exp

Field: A unit containing zero or more characters that are grouped
together to form a record. A name, account number, address, or dol-
lar amount can be a field.

File: A logically organized collection of information in which each
record, field, or element is related to the other by some criteria.

Font: A complete set of characters of one typeface.
Font Number: The number by which a font is identified.

Font Record: The data structure that contains all of the information
needed to describe a font.

Font Size: The size of a font in points.
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Frame: To draw a shape by drawing an outline of it.

Function: A Pascal construct that may be activated from a program and
returns a value of a specified type.

Global Variable: A variable accessible to all statements within an entire
program.

Go Away Region: A synonym for Close box.

GrafPort: A complete drawing environment including such elements as
a bit map in which to draw a character font, patterns for drawing
and erasing, and other pen characteristics.

Grow Image: The image that appears when resizing a window to indi-
cate the current size of the window.

Handle: A pointer to a master pointer to a dynamic, relocatable data
structure.

Hexadecimal: The base 16 numbering system used to represent ASCII
characters in one-byte formats. The digits 0 through 9 and the let-
ters A through F are used to represent the numbers 0 through 15.

Highlight: To emphasize something by making it visually distinct from
its normal appearance.

Hotspot: The point in a cursor that is aligned with the mouse position.
I/O: The standard abbreviation for input/output.
Icon: A graphics representation of a file, disk, or application.

Inactive Window: Any window that is not the front-most window on the
desktop.

Indirection: Referencing by address. Using a variable’s address instead
of the variable itself. See also pointers and handles.

Initialize: In Pascal, to set a variable to a specific value. In the Macin-
tosh Finder, one initializes, or formats, a disk.

Input: The information that comes to the computer from the outside.
Input is usually provided to the computer through the mouse or
keyboard.

Input/Output: The process of communication between computer, opera-
tor, and peripherals.

Insertion Point: Indicates the position at which newly inserted items
will be placed.
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Integer: A whole numeric value with no fractional component.

Interface: A shared boundary or a piece of hardware used between two
pieces of equipment to facilitate communication between them.

Interpreter: An applications program that translates English-like pro-
gram statements into the native language of the computer.

Invert: To invert the black and white pixels in an image. Inverting is the
most common form of highlighting.

Key Code: An integer representing a key on the keyboard or the key pad
without reference to the character that key represents.

Key Down Event: An event generated when the user presses a key on
the keyboard or key pad.

Key Up Event: An event generated when the user releases a key on the
keyboard or key pad.

Keyboard Equivalent: A method of invoking a menu item from the
keyboard by holding down the Command key and typing a character.

Keyboard Event: An event generated when a user presses, releases, or
holds down a key on the keyboard or key pad.

Kilobyte: 1,024 bytes. From the Greek prefix kilo, meaning thousand.

Label: A location within a source program. A program’s flow can be
altered by directing it to a label within the program itself.

Leading: The amount of blank vertical space between the descent line of
one line of text and the ascent line of another line of text.

Linear: Relating to a line, having a single dimension. Contrasted with
planar, cubic, ete.

Local Variable: A variable accessible only within a defined block of
programming statements.

Logical Expression: An expression yielding True or False.

Logical Operator: An operator used to compare the truth values of two
expressions.

Machine Language: A programming language with a very limited
instruction set designed to directly control every function of the
CPU.

Macintosh Pascal: A Pascal interpreter for creating programs.

MacPaint: An applications program demonstrating the graphics capa-
bilities of the Macintosh.
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Macro: An identifier used as synonym for a set of instructions or a con-
stant value.

MacWrite: A word processor for the Macintosh.

Mask: A specific arrangement of bits within a byte used to extract or
alter the bits within another byte through the use of Boolean
operators.

Matrix: A collection of numbers or characters arranged in rows and
columns or higher dimensions. Also known as an array.

Memory: Storage space for data within the computer. Memory is mea-
sured in kilobytes (usually in 64K increments).

Menu: A rectangular list of menu items that appears when the user
points to and presses a menu title in the menu bar. Dragging
through the menu and releasing over a menu item chooses that item.

Menu Bar: The horizontal strip at the top of the Macintosh screen that
contains the menu titles of all menus in the menu list.

Menu ID: A positive number that uniquely identifies a menu.

Menu Item: A choice in a menu, usually a command for the current
application. In a standard Macintosh menu, a line containing text
and possibly an icon.

Menu Item Number: The index starting from 1 of a menu item in a
menu.

Menu List: A list of menu handles for all menus in the menu bar. Kept
internally by the Menu Manager.

Menu Record: The data structure of a menu where the Menu Manager
stores all of the information it needs to perform operations on that
menu.

Menu Title: A word or phrase in the menu bar that names a menu.

Metacharacter: A special character used by the Menu Manager to
separate menu items or alter their appearance.

Methodology: A means by which an action is performed.

Microprocessor: The microprocessor is responsible for all calculations
and hardware controlling functions.

Missing Symbol: A symbol that is drawn in place of a character that is
not defined within a particular font.

Mode: The current state of an object discrete from other possible states.
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Modifier Key: Special keys on the keyboard that generate no events of
their own but change the meanings of other keys. The Shift and
Command keys are two examples of modifier keys.

Mouse: A small device used to control the Macintosh. As the mouse is
moved around a desk top, it causes corresponding movements of a
pointer on the Macintosh screen.

Mouse Button: A rectangular button on top of the mouse. Pressing the
mouse button initiates some action at the position of the pointer.

Mouse Button Down Event: An event generated when the user presses
the mouse button. (Also called simply “mouse down.”)

Mouse Button Up Event: An event generated when the user releases the
mouse button. (Also called simply “mouse up.”)

Multidimensional: Having more than one dimension.
Nibble: Half of a byte. Four bits.

NIL: A Pascal constant signifying zero.

Null: Used to signify nothing (nothing is not zero).

Null Event: An event returned by the Event Manager when it has no
other events to report.

Octal: The base eight numbering system, in which numbers are ex-
pressed with the digits 0 through 7.

Operand: A component of an expression that has a value.

Output: The information that goes from the computer to a peripheral.
Output is usually displayed on the screen or printer.

Paint: To draw a solid shape.

Parameter: The value or values required by a function or procedure,
enclosed within parentheses.

Pascal: A structured programming language developed by Niklaus
Wirth.

Pattern: An 8 X 8 bit image used to define a repeating design or tone.

Pattern Transfer Mode: One of eight transfer modes used for drawing
lines or shapes using a pattern.

Pen: A conceptual device used to draw on the Macintosh screen.

Peripheral: Any device connected to a computer that provides input,
accepts output, or performs auxiliary functions (such as a storage
device).



GLOSSARY 193

Picture: A saved sequence of QuickDraw drawing commands that may
be replayed through a single procedure call.

Picture Frame: A rectangle that surrounds the picture and provides a
frame of reference for scaling the picture.

Pixel: The visual representation of a bit on the screen (white if the bit is
0, black if the bit is 1). The word stems from the contraction of the
term picture element.

Plane: The front to back position of a window on the Macintosh screen.

Point: The intersection of a horizontal and vertical grid line on a coordi-
nate plane defined by a horizontal and vertical coordinate.

Pointer: A data type that holds the address of another variable.

Polygon: A sequence of connected lines defined by QuickDraw drawing
commands.

Port: Same as a grafPort.
Port Bits: The bit map of a grafPort.

Proportional Font: A font whose characters all have character widths
that are proportional to their image widths.

Post: To place an event in the event queue for later processing.

Procedure: A program entity containing statements logically grouped
to process one specific task. The procedure may be activated from
any section of the program.

Queue: A First-In/First-Out list of items.
RAM: An acronym for Random Access Memory.

Random Access File: A file whose organization and declaration permit
access in a random fashion.

Random Access Memory: Memory that is reusable and volatile. Most
storage space within the computer is of this type.

Read: To take as input. A program can read from the keyboard, the
mouse, a file, or from memory.

Read-Only Memory: Memory that cannot be erased, written on, or
changed. Inherent capabilities of the computer and its start-up
procedure are stored in Read-Only Memory to provide permanent
storage.

Record: A logical grouping of fields in a file. Records are composed of
fields. Files are composed of records.
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Rectangle: The area defined by two points on a coordinate plane.
Recursion: Something that contains part of itself in its definition.
Recursive Function: A function that may call itself.

Region: An arbitrary area or set of areas on a coordinate plane.

Returned Value: A number or string produced by a function that can be
used in an expression or assignment statement.

ROM: An acronym for Read-Only Memory.

Row Width: The number of bytes in each row of a bit image.
Run: To execute a program.

Run Time: Occurring during execution.

Segment: A piece of program, data, etc.

Select: To choose a menu item.

Sequential File: A file whose organization and declaration permit
access only in a sequential manner, either from top to bottom, from bot-
tom to top, or from any midpoint to an endpoint.

Size Box: A region usually at the lower right corner of a window that
lets the user change the size of the active window.

Solid: Filled in with any pattern.

Source Transfer Mode: One of eight transfer modes for drawing text or
transferring any bit image between bit maps.

Structure Region: An entire window. Its complete structure.
Style: See character style.

Subroutine: A procedure to which control can be transferred within a
program. Performs one function and returns program flow to the
instruction immediately following the call.

Subseript: One of the dimensions of an array. To specify an element of
an array, one uses subscripts to identify the unique placement of the
element within the array.

Syntax: A statement structure. The arrangement of commands in their
proper usage.

System Font: The font, identified by font number 0, that the system
uses.

System Font Size: The size of the text drawn by the system using the
system font (12 point).
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System Window: Any window that is not created by an application.
Desk accessories appear in system windows.

Transfer Mode: A specification of which Boolean operation QuickDraw
should perform when transferring a bit image from one bit map to
another.

Text: Any large body of alphanumeric characters.

Update Event: An event generated by the Window Manager when the
update region of a window needs to be redrawn.

Update Region: A window region consisting of all areas of the content
region that have to be redrawn.

Variable: Any valid identifier that can change value.
Visible Window: A window that is drawn in its plane on the desktop.
Window: An object on the desktop that presents information.

Window Class: An indication of whether a window is a system window, a
dialog or alert window, or a window created by an application.

Window Frame: The structure drawn around the content region of a
window by the Window Manager.

Window List: A list of all windows ordered according to their front to
back position on the desktop.

Window Manager Port: A grafPort that has the entire screen as its
port record and is used by the Window Manager to draw its window
frames.

Window Record: A data structure used internally by the Window Man-
ager to store all of the information it needs to perform an operation
on a window.

Write: Opposite of read. To write is to send information to a storage
device such as memory or file.



@, 89, 90-91, 116

ActiveButtons (program), 18-23

AddPt, 136

AddResMenu, 112

AppendMenu, 93-94, 95, 112, 113, 124-25

BASIC, 3

Bic transfer mode (transfer mode, Bic), 32
BInLineF, 88, 114, 115, 117

bit image, 28-29, 30, 36, 38, 39

bit map, 28, 29-30, 31, 39

bit mapped, 28-29

BitMap, 29-30, 144

bold, 38, 92

BringToFront, 108

Button, 47, 130

call-by-reference, 90

call-by-value, 90

CheckItem, 100, 125

ClearMenuBar, 96, 112, 113, 117, 125

click, 65, 71, 102, 105

close box, window (window close box),
104, 106

ClosePicture, 134

ClosePoly, 136-37

CloseRgn, 137

CloseWindow, 105, 112, 113

condense, 38-39

content region, 102

Control Manager, 5

coordinate plane, 28, 29, 34, 39, 77.
See also drawing plane

coordinate system, 34

Copy transfer mode (transfer mode, Copy) 32

CopyBits, 120

CopyRgn, 187

cursor, 28, 30-31, 39, 41-44, 47-52, 53, 66, 68,
71, 83, 91, 92, 122-23

Cursor, 31, 42, 44, 56, 60, 79, 144

Cursors (program), 44-47, 48, 50, 52

DeleteMenu, 96, 112, 125

Desk Manager, 6

Dialog Manager, 4, 6

DiffRgn, 137

Disableltem, 99-100, 112, 125
DisposeMenu, 112, 113
DisposeRgn, 137

drag, 60, 65, 71, 102, 105, 110, 116
drag region. See title bar
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DragWindow, 109, 110, 112, 115, 117

DrawBoxes (program), 11-15, 16
DrawButtons (program), 15-18
DrawChar, 16, 18, 19

drawing area, window (window drawing

area), 76, 79
drawing plane, 26, 36
DrawLn, 114, 115

DrawMenuBar, 95, 97, 99, 100, 112, 113,

114, 125
DrawPicture, 134
DrawString, 19, 22, 46, 58, 114

EmptyRect, 137

EmptyRgn, 138

Enableltem, 100, 112, 125-26
EqualPt, 59, 70, 138
EqualRect, 138

EqualRgn, 138

EraseAre, 151

EraseOval, 151

ErasePoly, 151

EraseRect, 114, 151

EraseRgn, 152
EraseRoundRect, 152

Event Manager, 4, 74, 115, 116
event queue, 62-65, 74, 78-79, 102
event record, 62, 78-79
EventAvail, 63

EventRecord, 59, 62, 70, 82, 113
extend, 38-39

FillAre, 152

FillOval, 152

FillPoly, 152

FillRect, 152

FillRgn, 152

FillRoundRect, 152-53

FindWindow, 106, 107, 112,
115, 116

Font Manger, 4, 39

font number, 22-23, 37

FontInfo, 57, 69

FrameAre, 153

FrameOval, 153

FramePoly, 154-55

FrameRect, 12, 15, 19, 47, 50, 58, 66, 69,
89, 155

FrameRgn, 155

FrameRoundRect, 58, 68, 155

FrontWindow, 108-09

function, Pascal, 6, 7

GetDrawingRect, 81

GetFontInfo, 57, 69

GetItemStyle, 100-01, 126

GetMenuBar, 96-97, 112, 113, 126

GetMouse, 19, 20, 46, 51, 59, 70, 78-79, 82,
83, 130

GetNewWindow, 112, 113

GetNextEvent, 59, 60, 63, 70, 71, 82, 102,
112, 114, 115

GetPen, 131

GetPenState, 131

GetPixel, 59, 71-72, 128

GetWTitle, 105

global coordinate system (coordinate,
global), 34, 78-79, 83, 85, 107, 109, 110

GlobalToLocal, 83, 138

goAway region. See close box

grafPort, 11, 32-39, 40, 69, 78, 83, 102, 110

grow region. See size box

GrowWindow, 109-10, 111

HideAll, 7, 9, 12, 46, 56, 60, 81, 113, 117, 122
HidePen, 131

HideWindow, 107

HiliteMenu, 98, 99, 112, 126

HiLiteWindow, 108

HiWord, 111, 112, 114

hotspot, cursor (cursor hotspot), 42, 44, 52

icon, 30, 31, 39, 53-74, 92

IconBits, 56

IconEditor (program), 53, 54, 56-60, 61, 65,
67, 68, 70, 74, 83

InitCursor, 46, 51, 59, 60, 70, 71, 82, 122-23

InitMenus, 112

InLine routine, 88-91, 116, 117

InLineDemo (program), 89, 101

InLineP, 88, 89, 118, 114, 115, 117

InsertMenu, 95, 112, 113, 126

InsetRect, 58, 66, 69-70, 138



InsetRgn, 138

InvertAre, 155-56
InvertOval, 156

InvertPoly, 156

InvertRect, 19, 22, 59, 72, 156
InvertRgn, 157
InvertRoundRect, 157

italic, 38, 92

KillPicture, 134
KillPoly, 139

Line, 57, 67, 68, 132

LineTo, 132

LInLineF, 88, 113, 115, 117

local coordinate system (coordinate, local), 34,
78-79, 83, 85

LocalToGlobal, 83, 139

LoWord, 111, 112, 114

Macintosh User Interface, 2, 3, 5, 28,
30, 100

Manager (program), 111-15

MapPoly, 128

MapPt, 128

MapRect, 129

MapRgn, 129

mask, cursor (cursor mask), 42-43, 48, 50

mask, event (event mask), 63

menu bar, 91, 92, 116, 117

menu ID, 93, 95, 97

menu list, 95

Menu Manager, 4, 5, 91, 92, 93, 94, 96, 99,
100, 101, 115, 118

MenuHandle, 93, 100

MenuKey, 97, 98-99, 112, 115, 116, 126-27

MenuSelect, 97-98, 112, 115, 117, 127

metacharacters, 94

Move, 132

MoveTo, 16, 17, 19, 22, 46, 51, 57, 58, 67, 68,
114, 132

NewMenu, 93, 94, 95, 112, 113, 127

NewRgn, 139

NewWindow, 103-04, 112, 113

NOT transfer mode (transfer mode,
NOT), 32
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ObscureCursor, 58, 66, 123

OffsetPoly, 139

OffsetRect, 15, 16, 47, 50, 81, 84, 139
OffsetRgn, 139

OpenPicture, 134

OpenPoly, 140

OpenRgn, 140

OR transfer mode (transfer mode, OR), 32
outline, 38, 92

PaintAre, 157

PaintOval, 157

PaintPoly, 157

PaintRect, 157

PaintRgn, 157-58

PaintRoundRect, 158

pattern, 28, 30, 31, 35, 36, 39

Pattern, 30, 145

pattern transfer mode (transfer mode,
pattern), 31

pen, 13-14, 16, 17, 22, 35, 36, 40, 65, 67

pen height, 14, 36

pen location, 36

pen mode, 14, 36, 39

pen pattern, 14, 36

pen size, 36

pen width, 14, 36

pen visibility, 36

PenMode, 132

PenNormal, 12, 18, 15, 19, 47, 58, 66, 132-33

PenPat, 133

PenSize, 15, 16, 19, 47, 58, 68, 133

PicComment, 135

PicHandle, 145

PicPtr, 145

Picture, 145

pixel, 22, 27, 28, 29, 30, 31, 36, 38, 39, 43,
51, 53, 54, 60, 65, 67, 69, 70, 71, 91

plane. See drawing plane

PlotIcon, 59, 73

point, 27, 28, 36, 39, 44, 83, 84

Point, 18, 21, 27, 44, 45, 46, 56, 57, 58, 59,
70, 72, 73, 79, 82, 83, 84, 146

PolyHandle, 146

PolyPtr, 146
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Polygon, 146

predefined routine, 7

procedure, Pascal, 6-7

Pt2Rect, 140

PtInRect, 19, 21, 46, 59, 60, 70, 71, 82, 140
PtInRgn, 140

PtToAngle, 140-41

QDByte, 147
QDHandle, 56, 147
QDPtr, 56, 147
queue, 62

Random, 129

Rect, 7, 10, 12, 15, 16, 18, 28, 44, 56, 57, 58,
72, 79, 89, 113, 147

rectangle, 27-28, 89, 69-70, 78, 90

RectInRgn, 141

RectRgn, 141

region, 28

Region, 147-48

Resource Manager, 4

RgnHandle, 148

RgnPtr, 148 row width, 28-30

row width 28-30

ScalePt, 129

scroll bar, window (window scroll bar) 76,
101, 110

ScrollRect, 120

SectRect, 141

SectRgn, 141

SelectWindow, 108

SetCursor, 46, 51, 59, 70, 82, 123

SetDrawingRect, 7, 10, 12, 15, 18, 46, 56,
77 81, 104

SetEmptyRgn, 141

SetItemStyle, 100-01, 127

SetMenuBar, 96-97, 112, 113, 127

SetPenState, 133

SetPort, 112, 113

SetPt, 142

SetRect, 7, 10, 11, 12, 15, 18, 19, 46, 47, 56,
57, 58, 66, 67, 68, 69, 81, 89, 91, 113, 142

SetRectRgn, 142

SetTextRect, 11

SetWTitle, 105

shadow, 38, 92

ShowCursor, 123

ShowDrawing, 7, 10, 12, 15, 18, 46, 56, 81

ShowPen, 133

ShowText, 11

ShowWindow, 107

size box, window (window size box) 76, 84,
101, 110

SizeWindow, 110, 111

source transfer mode (transfer mode,
source), 31, 32

StillDown, 130

StringWidth, 46, 51, 57

structure region, 102

StuffHex, 129

Style, 38, 148

SubPt, 82, 84, 142

SysBeep, 19, 22

Text Edit, 6

TextFont, 15, 18, 19, 22, 114

TextMode, 16, 18, 19

TextSize, 16, 19

title bar, window (window title bar), 76, 84,
101, 104, 105, 108, 109, 110, 116

TrackGoAway, 106-07

transfer mode, 31-32, 120-21, 132 '

trap number, 89, 117

underline 38, 92
UnionRect, 142
UnionRgn, 142
update region, 102

WaitMouseUp, 130
window, 34, 75-86, 101-18

Window Manager, 4, 64, 79, 85, 101-08, 116, 118

Window Manager Port, 102

window record, 103, 104

WindowManager (program), 79-82, 83,
85, 101

WindowRecord, 103, 112, 113

WInLineF, 88, 114, 115, 117

XOR transfer mode (transfer mode,
XOR), 32
XorRgn, 142-43
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