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Procequre TextHode (moce: integer):

TextMode sets the current grafPort's transfer mode for drawing text
{thePort ".txMode). The mode should be srcOr, sreXor, or sroBic. The initial
transfer mode for drawing text is srcOr.

Procedure TextSize (size: integer):;

TextSize sets the current grafPort's type size (thePort”.txSize) to the given
number of points. Any size may be specified, but the result will look best if
QuickDraw has the font in that size (otherwise it will scale a size it does
have). The next best result will ocour if the glven size is an even multiple of
a size avallable for the font. If 0 s specified, QuickDraw will choose one of
the avallable sizes--whichever is closest to the system font size. The initial
txSize setting is O.

Procedure SpaceExtra (extra: integer):

SpaceExtra sets the current grafPort's spExtra fleld, which specifies the
number of pixels by which to widen each space In a line of text. This is
useful when text Is being fully justified (that is, aligned with both a left and a
right margin). Consider, for example, a line that contains three spaces; if
there would normally be six pixels between the end of the line and the rignt
margin, you would call SpaceExtra(2) to print the line with full justification.
The Initial spExtra setting is 0.

NOTE

SpaceExtra will also take a negative argument, but be careful not to
narrow spaces so much that the text is unreadable.

Procedure DrawChar (ch: char);

DrawChar places the given character to the right of the pen location, with
the left end of its base line at the pen's locatlon, and advances the pen
accordingly. If the character is not in the font, the font's missing symbol is
drawn.

Procedure DrawString (s: Strzss);

DrawString performs consecutive calls to DrawChar for each character in the
supplied string; the string is placed beginning at the current pen location and
extending right. No formatting (carriage returns, line feeds, etc.) is performed
by Quir?koraw. The pen location ends up to the right of the last character in
the string.
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Procequre DrawText (textBuf: QOPtr; filrstByte,byteCount: integer);

DrawText draws text from an arbitrary structure in memory specified by
textBuf, starting firstByte bytes into the structure and continuing for
byteCount bytes. The string of text is placed beginning at the current pen
locatlon and extending right. No formatting (carriage returns, line feeds, etc.)
is performed by QuickDraw. The pen location ends up to the right of the last
character in the string.

Function Charwidth (ch: char) : integer;

Charwidth retums the value that will be added to the pen horizontal
coordinate if the specified character is drawn. Charwidth includes the effects
of the stylistic variations set with TextFace; if you change these after
determining the character width but before actually drawing the character,
the predetermined width may not be correct. If the character is a space,
Charwidth also includes the effect of SpaceExtra.

Function Stringwidth (s: Strzs5) : integer;

Stringwidth returns the width of the given text string. which it caiculates by
adding the widths of all the characters In the string (see Charwidth, above).
This value will be added to the pen horlzontal coordinate if the specified
string is drawn.

Function Textwidth (textBuf: QDPtr; firstByte, byteCount: integer) :
integer;

Textwidth returns the width of the text stored in the arbitrary structure in

memory specified by textBuf, starting firstByte bytes Into the structure and

continuing for byteCount bytes. It calculates the wlidth by adding the widths

of all the characters in the text. (See Charwidth, above.)

Procedure GetFontInfo (var info: FontInfo);

GetFontinfo returns the followlng Information about the current grafPort’s
character font, taking Into consideration the style and size in which the
characters will be drawn: the ascent, descent, maximum character width (the
greatest distance the pen will move when a character is drawn), and leadlng
{the vertical distance between the descent line and the ascent line below it),
all in pixels. The Fontinfo data structure is defined as:

type FontInfo = record
ascent: integer;
descent: integer;
viatax: 1integer:
leading: integer
end;



Pascal Reference Manual QuickOraw

E.95 Drawing in Color
These routines will enable applications to do color drawing in the future when
Apple supports color output devices for the Lisa. All nonwhite colors will
appear as black on black-and-white output devices.

Procedure ForeColor (color: longint);

ForeColor sets the foreground color for all drawing in the current grafPort
(thePort " .fgColor) to the given color, The following standard colors are
predefined: blackColor, whiteColor, redColor, greenColor, biveColor, cyanColor,
magentaColor, and yellowColor. The initial foreground color is blackColor.

Procegure BackColor (color: longint);

BackColor sets the background color for all drawing In the current grafPort
{thePort " .bkColor) to the given color. Eight standard colors are predefined
{see ForeColor, above). The initlal background color is whiteColor.

Procedure ColorBit (whichBit: integer);

ColorBit is called by printing software for a color printer, or other color-
imaging software, to set the current grafPort's colrBit field to whichBit; this
tells QuickDraw which plane of the color picture to draw into. QuickDraw
will draw into the plane corresponding to bit number whichBlt. Since
QuickDraw Ccan support output devices that have up to 32 bits of color
information per pixel, the possible range of values for whichBit is 0 through
31. The initlal value of the coliBit field is 0.

E.96 Calculations with Rectangles
Calculation routines are independent of the current coordinate system; a
calculation will operate the same regardless of which grafPort is active.

NOTE

Remember that if the parameters 0 one of the calculation routines
were defined in different grafPorts, you must first adjust them to be in
the same coordinate system. If you do not adjust them, the result
returned by the routine may be different from what you see on the
screen.  To adjust to a common coordinate system, see LocalToGlobal
and GlobalToLocal in Section E.8.17, Calculations with Points.

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

SetRect assigns the four boundary coordinates to the rectangle. The result is
a rectangle with coordinates (left,top right bottom).

This procedure is supplied as a utility to help you shorten your program text.
If you want a more readable text at the expense of length, you can assign
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integers (or points) directly into the rectangle's fields. There Is no significant
code size or execution speed advantage to either method; one's just easier to
write, and the other's easler to read.

Procedure OffsetRect (var r: Rect; onh, dv: integer);

OffsetRect moves the rectangle by adding dh to each horizontal coordinate
and dv to each vertical coordinate. If dh and dv are positive, the movement
Is to the right and down; If either is negative, the corresponding movement is
in the opposite direction. The rectangle retains its shape and size; it's merely
moved on the coordinate plane. This does not affect the screen unless you
subsequently call a routine to draw within the rectangle.

Procedure InsetRect (var r: Rect; dh,dv: integer);

InsetRect shrinks or expands the rectangle. The left and rignt sides are
moved in by the amount specified by dh; the top and bottom are moved
toward the center by the amount specified by dv. If oh or dv is negative, the
appropriate palr of sides Is moved outward instead of inward. The effect is to
alter the size by 2»dh horizontally and 2*dv vertically, with the rectangle
remalning centered in the same place on the coordinate plane,

If the resulting width or height becomes less than 1, the rectangle is set to
the empty rectangle (0,0,0,0).

Function SectRect (srcRecth, srcRectB: Rect; var dstRect: Rect) :
boolean;

SectRect calculates the rectangle that is the intersection of the two input
rectangles, and returns true if they indeed intersect or false if they do not.
Rectangles that "touch™ at a line or a point are not considered intersecting,
because their intersection rectangle (really, in this case, an Intersection line
or point) does not enclose any bits on the bitmap.

If the rectangles do not intersect, the destination rectangle is set to (0,0,0,0).
SectiReclt works correctly even if one of the source rectangles is also the
destination.

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

UnionRect calculates the smallest rectangle which encloses both input
rect?nglies. It works correctly even if one of the source rectangles is also the
destination. '
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Function PtInRect (pt: Point; r: Rect) : boolean;

PtInRect determines whether the plxel below and to the right of the glven
coordinage point is enclosed In the specified rectangle, and retums true If so
or false if not.

Procedure PtZRect (ptA,ptB: Point; var dstRect: Rect);
Pt2Rect returns the smallest rectangle which encloses the two input points.

Procegure PtToAngle (r: Rect; pt: Point; var angle: integer);

PtToAngle calculates an integer angle between a line from the center of the
rectangle to the given point and a line from the center of the rectangle
pointing straight up (12 o'clock high). The angle is in degrees from 0 to 359,
measured clockwise from 12 o'clock, with 90° at 3 o'clock, 180° at 6 o'clock,
and 270° at 9 o'clock. Other angles are measured relative to the rectangle: If
the line to the given point goes through the top right corner of the rectangle,
the angle returned is 45 degrees, even if the rectangle Is not square; if 1t goes
through the bottorn right comer, the angle is 135 degrees, and so on (see

Figure E-18).
angle=45
t\ pt
/ angle =45

/ '\\Jt
|

Figure E-18
PtToANgle
- The angle returned might be used as input to one of the procedures that

manipulate arcs and wedges, as described In Sectlon E.9.10, Graphlc Operations
on Arcs and wedges.

Function EqualRect (rectA, rectB: Rect) : boolean;

EqualRect compares the two rectangles and returns true if they are equal or
false if not. The two rectangles must have identical boundary coordinates to
be considered egual.
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Function EmptyRect (r: Rect) : boolean;

EmptyRect returns true if the glven rectangle is an empty rectangle or false
if not. A rectangle is considered empty if the bottom coordinate is equal to
or less than the top or the right coordinate is equal to or less than the left.

E.9.7 Graphic Operations on Rectangles
These procedures perform graphic operations on rectangles. See also

ScrollRect in Section E.9.13, Bit Transfer Operations.

Procedure FrameRect (r: Rect);

FrameRect draws an outline just inside the specified rectangle, using the
current grafPort's pen pattern, mode, and size. The outline Is as wide as the
pen width and as tall as the pen height. 1t is drawn with the pnPat, according
to the pattern transfer mode specified by pnMode. The pen location is not
changed by this procedure.

If a region is open and being formed, the outside outline of the new rectangle
is mathematically added to the region's boundary.

Procedure PaintRect (r: Rect);

PalntRect paints the specified rectangle with the current grafPort's pen
pattern and mode. The rectangle on the bitmap is filled with the pnPat,
according to the pattern transfer mode specified by pnMode. The pen location
is not changed by this procedure.

Procedure EraseRect (r: Rect);

EraseRect paints the specified rectangle with the current grafPort's back-
ground pattern bkPat (in patCopy mode). The grafPort’s pnPat and pnMode are
ignored; the pen location is not changed.

Procedure InvertRect (r: Rect);

InvertRect inverts the pixels enclosed by the specified rectangle: every white
pixel becomes black and every black pixel becomes white. The grafPort's
pnPat, pnMode, and bkPat are all ignored; the pen location is not changed.

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

FillRect fills the specified rectangle with the given pattern (in patCopy mode).
The grafPort's pnPat, pniMode, and bkPat are all ignored; the pen location is
not changed.
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E.9.8 Graphic Operations on Ovals
Ovals are drawn Inside rectangles that you specify. If the rectangle you
specify is square, QuickDraw draws a circle.

Procedure FrameOval (r: Rect);

FrameOval draws an outline just inside the oval that fits Inside the specified
rectangie, using the current grafPort's pen pattern, mode, and size. The
outline Is as wide as the pen width and as tall as the pen height. It iIs drawn
with the pnPat, according to the pattern transfer mode specified by pniMode.
The pen location is not changed by this procedure.

If a region is open and being formed, the outside outline of the new oval is
mathematically added to the region’s boundary.

Procedure PaintOval (r: Rect);

PaintOval paints an oval just Inside the specified rectangle with the current
grafPort’s pen pattern and mode. The oval on the bitmap is fllled with the
pnPat, according to the pattern transfer mode specified by pnMode. The pen
location is not changed by this procedure.

Procedure Erasefval (r: Rect);

EraseOval paints an oval just inside the specified rectangle with the current
grafPort's background pattern bkPat (in patCopy mode). The grafPort's pnPat
and pnMode are ignored; the pen location is not changed.

Procedure InvertOval (r: Rect);

InvertOval inverts the pixels enclosed by an oval just inside the specified
rectangle: every white pixel becomes black and every black pixel becomes
white. The grafPort’s pnPat, pnMode, and bkPat are all ignored; the pen
location is not changed.

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

Filloval fills an oval just inside the specified rectangle with the given pattern
(In patCopy mode). The grafPort's pnPat, pniMode, and bkPat are all ignored;
the pen location is not changed.

E.9.9 Graphic Operations on Rounded—-Comer Rectangles
Procedure FrameRoundRect (r: Rect; ovalWidth, ovalHelight: integer);

FrarmeRoundRect draws an outline just inside the specified rounded-corner
rectangle, using the current grafPort’s pen pattern, mode, and size. Ovalwidth
and ovalHeight specify the diameters of curvature for the corners (see Figure
E-19). The outline is as wide as the pen width and as tall as the pen height.
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It Is drawn with the pnPat, according to the pattern transfer mode specified
by pnMode. The pen location is not changed by this procedure.

ovalWidth ovalHeight

— @

/”"“) (*\
. N S
Flgure E-19
Rounded-Corner Rectangle

If a region is open and being formed, the outside outline of the new rounded-
comer rectangle is mathematically added to the region’s boundary.

Procedure PalntRoundRect (r: Rect; ovalwidth, ovalHeight: integer);

PaintRoundRect paints the specified rounded-corner rectangle with the
current grafPort's pen pattern and mode. Ovalwidth and ovalHeight specify
the diameters of curvature for the corners. The rounded-corner rectangie on
the bitmap Is filled with the pnPat, according to the pattern transfer mode
specified by pnMode. The pen location is not changed by this procedure.

Procecure EraseRoundRect (r: Rect; ovalwidth, ovalHeignt: integer);

EraseRoundRect paints the specified rounded-corner rectangle with the
current grafPort’s background pattern bkPat (in patCopy mode). Ovalwidth and
ovalHeight specify the diameters of curvature for the corners. The grafPort’s
pnPat and pniMode are ignored; the pen location is not changed.

Procedure InvertRoundRect (r: Rect; ovalwidth, ovalHeight: integer);

InvertRoundRect inverts the pixels enclosed by the specified rounded-corner
rectangle: every white pixel becomes black and every black pixel becomes
white. Ovalwidth and ovalHelight specify the dlameters of curvature for the
corners. The grafPort’s pnPat, pniMode, and bkPat are all ignored; the pen
location is not changed.
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Procedure FillRoundRect (r: Rect; oval¥idth,ovalHeight: integer; pat:
Pattern);

FillRoundRect fills the specified rounded-corner rectangle with the given
pattern (In patCopy mode). Ovalwidth and ovalHelght specify the diameters of
curvature for the comers. The grafPort’s pnPat, pnMode, and bkPat are all
fignored; the pen location is not changed.

E.9.10 Graphic Operations on Arcs and wWedges
These procedures perform graphic operations on arcs and wedge-shaped
sectlons of ovals. See also PtToAngle in Section E.9.6, Calculations with
Rectangles.

Procedure FrameArc (T: Rect; startAngle,arcAngle: integer);

FrameArc draws an arc of the oval that fits inside the specified rectangle,
using the current grafPort’s pen pattern, mode, and size. StartAngle indicates
where the arc begins and is treated mod 360. ArcAngle deflnes the extent of
the arc. The angles are glven in positive or negative degrees; a positive angle
goes clockwise, while a negative angle goes counterclockwise. Zero degrees is
at 12 o'clock high, 90° {or -270°) is at 3 o'clock, 180° (or -180°) is at 6
o'clock, and 270° (or -90°) is at 9 o'clock. Other angles are measured relative
to the enclosing rectangle: a line from the center of the rectangle through its
top right cormer is at 45 degrees, even if the rectangle is not square; a line
through the bottom right corner s at 135 degrees, and so on (see Figure E-20)

startAngle=0
arcAngle ="45
startAngle=0  startAngle=0 =T

arcAngle =-45; arcAngle = 45

FrameArc

startAngle=0
v §arcAngle= 45

FrameArc ]
r

PaintArc

Figure E-20
Operations on Arcs and wedges
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The arc Is as wide as the pen width and as tall as the pen height. It is drawn
with the pnPat, according to the pattern transfer mode specified by pniMode.
The pen location Is not changed by this procedure.

WARNING

FrameArxc differs from other QuickDraw procedures that frame shapes
in that the arc is not mathematically added to the boundary of a
region that is open and being formed.

Procedure PaintArc (r: Rect; startAngle, arcAngle: integer):

PaintArc paints a weage of the oval just inside the specified rectangle with
the current grafPort’s pen pattern and mode. StartAngle and arcAngle define
the arc of the wedge as in FrameArc. The wedge on the bitmap is filled with
the pnPat, according to the pattern transfer mode specified by pnMode. The
pen location is not changed by this procedure.

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

EraseArc paints a wedge of the oval Just inside the specified rectangle with
the current grafPort's background pattern bkPat (in patCopy mode).

StartAngle and arcAngle define the arc of the wedge as in FrameArc. The
grafPort’s pnPat and pnMode are ignored; the pen locatlon is not changed.

Procedure InvertArc (r: Rect; startAngle, arcAngle: integer);

InvertArc inverts the pixels enclosed by a wedge of the oval just inside the
specified rectangle: every white pixel becomes black and every black pixel
becomes white. StartAngle and arcAngle define the arc of the wedge as In
FrameArc. The grafPort’s pnPat, pnMode, and bkPat are all ignored; the pen
location is not changed.

Procedure FillArc (r: Rect; startAngle,arcAngle: integer; pat:
Pattern);
FillArc fills a wedge of the oval just inside the specified rectangle with the

given pattern (in patCopy moce). StartAngle and arcAngle define the arc of
the wedge as in FrameArc. The grafPort's pnPat, pnMode, and bkPat are all

ignored; the pen location is not changed.
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E.9.11 Calculatlons with Reglons
NOTE

Remermber that if the parameters to one of the caloculation routines
were defined in different grafPorts, you must first adjust them to be in
the same coordinate system. If you do not adjust them, the result
returned by the routine may be different from what you see on the
screen. To adjust to a common coordinate system, see LocalToGlobal
and GlobalToLocal In Section E.9.17, Calculations with Points.

Function NewRgn : RgnHandle;

NewRgn allocates space for a new, dynamic, variable~size region, initializes it
to the empty region (0,0,0,0), and returns a handle to the new region. Only
this function creates new regions; all other procedures just alter the size and
shape of reglons you create. OpenPort calls NewRgn to allocate space for the
port's visRgn and clipRgn.

WARNINGS

Except when using visRgn or clipRgn, you must call NewRgn before
specifying a reglon's handle in any drawing or calculation procedure.

Never refer to a region without using its hanadle.

Procedure DisposeRgn (rgn: RgnHandle);

DisposeRgn deallocates space for the region whose handle is supplied, and
returns the memory used by the region to the free memory pool. Use this
only after you are completely through with a temporary region.

WARNING

Never use a region once you have deallocated it, or you will risk being
hung by dangiing pointers!

Procedure CopyRgn (srcRgn, dstRgn: RgnHandle);

CopyRgn copies the mathematical structure of srcRgn into dstRgn; that is, it
makes a duplicate copy of sicRgn. Once this is done, srcRgn may be altered
{or even disposed of) without affecting dstRgn. CoagyRgn aves not create the
aestination reglon: you must use NewRgn to create the dstRgn before you
call CopyRgn.
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Procedure SetEmptyRgn (rgn: RgnHandle):

SetEmptyRgn destroys the previous structure of the given reglon, then sets the
new structure to the empty reglon (0,0,0,0)

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

SetRectRgn destroys the previous structure of the given region, then sets the
new structure to the rectangle specified by left, top, right, and bottom.

If the specified rectangle is empty (i.e., left>=right or top>-bottom), the region
Is set to the empty region (0,0,0,0).

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

RectRgn destroys the previous structure of the given region, then sets the new
structure to the rectangle specified by r. This is operationally synonymous
with SetRectRgn, except the input rectangle is defined by a rectangle rather
than by four boundary coordinates.

Procedure OpenRgn;

OpenRgn tells QuickDraw to allocate temporary space and start saving lines
and framed shapes for later processing as a reglon definition. While a region
is open, all calls to Line, LineTo, and the procedures that draw framed shapes
(except arcs) affect the outline of the region. Only the line endpoints and
shape boundaries affect the region definition; the pen mode, pattern, and size
do not affect 1t. In fact, OpenRgn calls HidePen, so no drawing occurs on the
screen while the region is open (unless you called ShowPen just after OpenRgn,
or you called ShowPen previously without balancing it by a call to HidePen).
Since the pen hangs below and to the right of the pen location, drawing lines
w}t,? even the smallest pen will change bits that lie outside the reglon you
define.

The outline of a region is mathematically defined and infinitely thin, and
separates the bitmap into two groups of bits: those within the region and
those outside it. A region should consist of one or more closed loops. Each
framed shape 1tself constitutes a loop. Any lines drawn with Line or LineTo
should connect with each other or with a framed shape. Even though the
on-screen presentation of a region Is clipped, the definition of a region is not;
you can define a region anywhere on the coordinate plane with complete
disregard for the locatlon of varlous grafPort entities on that plane.

when a region is open, the current grafPort’s rgnSave fleld contains a handle
to Information related to the region definition. If you want to temporarily
disable the collection of lines and shapes, you can save the current value of
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this fleld, set the field to nil, and later restore the saved value to resume the
region definition.

WARNING

Do not call OpenRgn while another reglon is already open. All open
regions but the most recent will behave strangely.

Procedure CloseRgn (dstRgn: RgnHandle);

CloseRgn stops the collection of lines and framed shapes, organizes them into
a region definition, and saves the resulting region into the region inoicated by
ostRgn. You should perform one and only one CloseRgn for every OpenRgn.
CloseRgn calls ShowPen, balancing the HidePen call made by OpenRgn.

Here's an example of how to create and open a reglon, define a barbell shape,
close the region, and draw it:

barbell := NewRgn; {make a new region}
begin collecting stuff}
SetRect(teupRect 20 20,30,50); {form the left weight}

FrameOval(tempRec
SetRect(tempRect, 30 30, 80, 40); {form the bar}
FrameRect(tempRect);
SetRect(tempRect, 80, 20, 90,50); {form the right weight}
FrameQval(tempRect);
CloseRgn(barbell); {we're done; save in barbell}
Fil1Rgn(barbell, black); {draw it on the screen}
DisposeRon(barbell); {we don't need you anymore..}

Procedure OffsetRgn (rgn: RgnHandle; dh,dv: integer);

OffsetRgn moves the reglon on the coordinate plane, a distance of dh
horizontally and dv vertically. This does not affect the screen unless you
subsequently call a routine to draw the region. If ¢h and dv are positive, the
rmovement is to the right and down; if elther is negative, the corresponding
movement Is in the opposite direction. The region retains its size and shape.

NOTE

OffsetRgn s an especially efficlent operation, because most of the data
defining a reglon is stored relative to rgnBBox and so isn't actually
changed by OffsetRgn.
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Procedure InsetRgn (rgn: RgnHandle; dh,dv: integer);

InsetRgn shrinks or expands the region. All points on the region boundary are
moved inwards a distance of dv vertically and dh horizontally; if dh or dv is
negative, the points are moved outwards in that direction. InsetRgn leaves
the reglon “centered” at the same position, but moves the outline in {for
positive values of dh and dv) or out (for negative values of dh and av
InsetRgn of a rectangular region works just like InsetRect.

Procedure SectRon (SrcRgnA, SrcRonB, dstRgn: RgnHandle);

SectRgn calculates the intersection of two regions and places the intersection
in a third reglon. 775 ooes not create the oestination regiorr: you must use
NewRgn 1o create dstRgn before you call SectRgn. The dstRgn can be one of
the source reglons, if desired.

If the reglons do not intersect, or one of the regions is empty, the destination
is set to the empty region (0,0,0,0).

Procedure UnionRgn (STCRgnA, STCRQNB, dstRgn: RgnHandle);

UnlonRgn calculates the union of two regions and places the union in a third
reglon.  77ls aves not create the aestinalion region: you must use NewRgn 1o
create dstRgn before you call UnlonRgn. The dstRRgn can be one of the
source reglons, if desired.

If both regions are empty, the destination is set to the empty region (0,0,0,0)

Procedure DiffRgn (SrcRgnA, srcRonB, dstRgn: RgnHandle);

DiffRgn subtracts srcRgnB frorm srcRgnA and places the difference in a third
reglon.  77s aves not create the destination region: you must use NewRgn to
create dstRgn before you call DiffRgn. The dstRgn can be one of the source
regions, if desired.

Ef the {irst source reglon is empty, the destination is set to the empty region
0,0,0,0

Procedure XorRgn (STcRgnA, sTcRgnB, dstRgn: RgnHandle);

XorRgn calculates the difference between the union and the Intersection of
two regions and places the result in a third region. 7/ does not create the
agestination reglon: you must use NewRgn 1o create dstRgn before you call
XorRgn. The dstRgn can be one of the source regions, if desired.

If the regions are coincident, the destination is set to the empty region
(0,0,0,0)
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Function PtInRgn (pt: Point; rgn: RonHandle) : boolean;

PtInRgn checks whether the pixel below and to the right of the given
foordlnate point is within the specified region, and returns true if so or false
f not.

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

RectinRgn checks whether the given rectangle intersects the specified region,
and returns true if the intersection encloses at least one bit or false if not.

Function EqualRgn (rgnA, rognB: rgnHandle) : boolean;

EqualRgn compares the two regions and returns true if they are equal or false
if not. The two reglons must have identical sizes, shapes, and locations to be
considered equal. Any two empty regions are always eqgual.

Function EmptyRgn (ron: RgnHandle) : boolean;

EmptyRgn returns true if the region is an empty region or false if not. Some
of the clrcumstances in which an empty region can be created are: a NewRgn
call; a CopyRgn of an empty region; a SetRectRgn or RectRgn with an empty
rectangle as an argument; CloseRgn without a previous OpenRgn or with no
drawing after an OpenRgn; OffsetRgn of an empty region; InsetRgn with an
empty reglon or too large an inset; SectRgn of nonintersecting regions;
UnionRgn of two empty regions; and DiffRgn or XorRgn of two identical or
nonintersecting regions.

E.9.12 Graphic Operations on Reglons
These routines all depend on the coordinate system of the current grafPort. If
a region is drawn in a different grafPort than the one in which it was defined,
it may not appear in the proper position inside the port.

Procedure FrameRgn (rgn: RgnHandle);

FrameRgn draws a hollow outline just inside the specified region, using the
current grafPort’s pen pattern, mode, and size. The outline is as wide as the
pen width and as tall as the pen hetght; under no circumstances will the
frame go outside the region boundary. The pen location is not changed by
this procedure.

If a region is open and being formed, the outside outline of the region being
framed is mathematically added to that region’s boundary.

Procedure PaintRgn (rgn: RgnHandle);

PaintRgn paints the specified reglon with the current grafPort’s pen pattern
and pen mode. The reglion on the bitmap is fllled with the pnPat, according
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to the pattern transfer mode specified by ppMode. The pen location is not
changed by this procedure.

Procedure EraseRgn (rgn: RgnHandle);
EraseRgn paints the specified region with the current grafPort's background

pattern bkPat (in patCopy mode). The grafPort’s pnPat and pnMode are
ignored; the pen location is not changed.

Procedure InvertRgn (rgn: RgnHandle);

InvertRgn inverts the pixels enclosed by the specified region: every white
pixel becomes black and every black pixel becomes white. The grafPort’s
prPat, pniMode, and bkPat are all ignored; the pen location Is not changed.

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

FillRgn fills the specified region with the given pattern (in patCopy mode).
The grafPort’s pnPat, pnivode, and bkPat are all Ignored; the pen location is
not changed.

E9.15 Bit Transfer Operations
Procedure ScrollRect (r: Rect; dh,av: integer; updateRgn: RgnHandle);

ScroliRect shifts (“scrolls”) those bits inside the intersection of the specified
rectangle, visRgn, clipRgn, portRect, and portBits.bounds. The bits are shifted
a distance of dh horizontally and dv vertically. The positive directions are to
the right and down. No other bits are affected. Bits that are shifted out of
the scroll area are lost; they are neither placed outside the area nor saved.
The grafPort's background pattern bkPat fills the space created by the scroll.
In adfition, updateRgn is changed to the area filled with bkPat (see Figure
£-21
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Figure E-21
Scrolling

Figure E-21 shows that the pen location after a ScrollRect is in a gifferent
position relative to what was scrolled in the rectangle. The entire scrolled
item has been moved to different coorainates. To restore it to its coordinates
before the ScrollRect, you can use the SetOrigin procedure. For example,
suppose the dstRect here is the portRect of the grafPort and 1ts top left
corner is at (95,120). SetOrigin(105,115) will offset the coordinate system to
compensate for the scroll. Since the clipRgn and pen location are not offset,
they move down and to the left.

Procedure CopyBits (srcBits,dstBits: BitMap; srcRect, dstRect: Rect;
mode: Integer; maskRgn: RgnHandle);

CopyBlts transfers a bit image between any two bitmaps and clips the result
to the area specified by the maskRgn parameter. The transfer may be
performed In any of the elght source transfer modes. The result Is always
clipped to the maskRgn and the boundary rectangle of the destination bitmap;
if the destination bitmap Is the current grafPort's portBits, it Is also clipped
to the intersection of the grafPort’s clipRgn and visRgn. If you do not want
to clip to a maskRgn, just pass nll for the maskkRgn parameter.

The dstRect and maskRgn coordinates are in terms of the dstBits.bounds
coordinate system, and the srcRect coordinates are in terms of the
srcBits.bounds coordinates.

The bits enclosed by the source rectangle are transferred into the destination
rectangle accoraing to the rules of the chosen made.
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The source transfer modes are as follows:

srcCopy srexXor notSrcCopy notSrcXor
steOr srcBic notSrcOr notSrcBic

The source rectangle is completely aligned with the destination rectangie; if
the rectangles are of different sizes, the bit image Is expanded or shrunk as
necessary to fit the destination rectangle. For example, If the bit image Is a
circle In a square source rectangle, and the destination rectangle is not
square, the bit image appears as an oval In the destination (see Figure E-22).

_HH:HH:. maskﬁgn
Source
11111111111 Tr&r‘s'er 1331 111
Source Bitmep  M00€ i
Destination Bitmap
........ . '] magkﬁgn
=nil
Source
Transter i
Source Bitm&p Mode — RiaHITHY 3
Destination Bitmap
Figure E-22
Operation of CopyBits

E.9.14 Pictures
Function OpenPlcture (picFrame: Rect) : PicHanole;

OpenPicture returns a handle to a new picture which has the given rectangle
as its plcture frame, and tells QuickDraw to start saving as the picture
definition all calls to drawing routines and all picture comments (if any).

OpenPicture calls HidePen, so no drawing occcurs on the screen while the
picture is open (unless you call ShowPen Just after OpenPicture, or you called
ShowPen previously without balancing it by a call to HidePen).

when a picture is open, the current grafPort’s pioSavé field contalns a handle
to information related to the picture definition. If you want to temporarily
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disable the collection of routine calls and picture comments, you can save the
current value of this field, set the fleld to nil, and later restore the saved
value to resume the picture definition.

WARNING

Do not call OpenPicture while another picture is already open.

Procedure ClosePicture;

ClosePicture tells QuickDraw to stop saving routine calls and picture
comments as the definition of the currently open picture. You should perform
one and only one ClosePicture for every OpenPicture. ClosePicture calls
ShowPen, balancing the HidePen call made by OpenPicture.

Procedure PicComment (king, dataSize: integer; dataHandle: QDHandle);

PicComment inserts the specified comment Into the definition of the currently
open picture. Kind identifies the type of comment. DataHandle is a handle
to additional data if desired, and dataSize is the size of that data In bytes. If
there is no additional data for the comment, dataiHandle should be nil and
dataSize should be 0. The application that processes the comment must
include a procedure to do the processing and store a pointer to the procedure
in the data structure pointed to by the grafProcs fleld of the grafPort (see
Section E.10, Customizing QuickDraw Operations).

Procedure DrawPicture (myPicture: PicHandle; dstRect: Rect);

DrawPicture draws the given picture to scale in dstRect, expanding or
shrinking 1t as necessary to align the borders of the picture frame with
dstRect. DrawPicture passes any picture comments to the procedure accessed
indirectly through the grafProcs field of the grafPort (see PicComment above).

Procedure KillPicture (myPicture: PicHandle);

KillPicture deallocates space for the picture whose hangle 1s supplied, and
returns the memory used by the picture to the free memory pool. Use this
only when you are completely through with a picture.

E.9.15 Calculations with Polygons
Function OpenPoly : PolyHandle;

OpenPoly returns @ handle to a new polygon and tells QuickDraw to start
saving the polygon definition as specified by calls to line-drawing routines.
while a polygon is open, all calls to Line and LineTo affect the outline of the
polygon. Only the line endpoints affect the polygon definition; the pen mode,
pattern, and size do not affect it. In fact, OpenPoly calls HidePen, so no
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drawing occurs on the screen while the polygon is open (unless you call
ShowPen just after OpenPoly, or you called ShowPen previously without
balancing it by & call to HidePen).

A polygon should consist of a sequence of connected lines. Even though the
on-screen presentation of a polygon is clipped, the definition of a polygon is
not; you can define a polygon anywhere on the coordinate plane with complete
disregard for the location of various grafPort entities on that plane.

when a polygon Is open, the current grafPort's polySave fleld contains a
handle to information related to the polygon definition. If you want to
temporarlly disable the polygon definition, you can save the current value of
this fleld, set the field to nil, and later restore the saved value to resume the
polygon definition.

WARNING

Do not call OpenPoly while another polygon Is already open.

Procedure ClosePoly;

ClosePoly tells QuickDraw to stop saving the definition of the currently open
polygon and computes the polyBBox rectangle. You should perform one and
only one ClosePoly for every OpenPoly. ClosePoly calls ShowPen, balancing
the HidePen call made by OpenPoly.

Here's an example of how to open a polygon, define it as a triangle, close it,
and draw it

triPoly := OpenPoly;  {save handle and begin collecting stuff}

HoveTo(300, 100); { move to first point and }
L1neTo(400, 200); { form }
LineTo(200, 200); { the }
LineTo(300, 100); { triangle }
ClosePoly; { stop collecting stuff }
F111Poly(triPoly, gray); { draw it on the screen }
KillPoly(triPoly); { we're all done }

Procedure KillPoly (poly: PolyHandle);

KillPoly deallocates space for the polygon whose handle s suppiled, and
returns the memory used by the polygon to the free memory pool. Use this
only after you are completely through with a polygon.

Procedure OffsetPoly (poly: PolyHandle; dh,dv: integer);

OffsetPoly moves the specified polygon on the coordinate plane, a distance of
an horizontally and dv vertically. This does not affect the screen unless you
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subsequently call a routine to draw the polygon. If dh and dv are positive,
the movement is to the right and down; If either is negative, the correspond-

l?g movement 1s in the opposite direction. The polygon retains its shape and
size.

NOTE

OffsetPoly is an especially efficient operation, because the data
defining a polygon s stored relatlve to polyStart and so isn't actually
changed by OffsetPoly.

E.9.16 Graphic Operations on Polygons
Procedure FramePoly (poly: PolyHandle);

FramePoly plays back the line-drawing routine calls that define the given
polygon, using the current grafPort's pen pattern, mode, and size. The pen
will hang below and to the right of each point on the boundary of the
polygon; thus, the polygon drawn will extend beyond the right and bottom
edges of poly .polyBBox by the pen width and pen height, respectively. All
other graphic operations occur strictly within the boundary of the polygon, as
for other shapes. You can see this difference in Figure E-23, where each of
the polygons is shown with its polyBBox.

FramePoly PaintPoly

Figure E-23
Drawing Polygons
If a polygon is open and being formed, FramePoly affects the outline of the
polygon just as if the line-drawing routines themselves had been called. If a

region is open and being formed, the outside outline of the polygon being
framed is mathematically added to the region's boundary.
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Procequre PaintPoly (poly: PolyHandle);

PaintPoly paints the specified polygon with the current grafPort’s pen pattern
and pen mode. The polygon on the bitmap Is filled with the pnPat, according
to the pattern transfer mode specified by pnMode. The pen location is not
changed by this procedure.

Procedure ErasePoly (poly: PolyHandle);

ErasePoly paints the specified polygon with the current grafPort’s background
pattern bkPat (in patCopy mode). The pnPat and pnMode are ignored; the pen
location is not changed.

Procedure InvertPoly (poly: PolyHandle);

InvertPoly inverts the pixels enclosed by the specified polygon: every white
pixel becomes black and every black pixel becomes white. The grafPort’s
pnPat, pnMoce, and bkPat are all ignored; the pen location s not changed.

Procedure FillPoly (poly: PolyHandle; pat: Pattern);

FiliPoly fills the specified polygon with the given pattern (in patCopy mode).
The grafPort's pnPat, pnMode, and bkPat are all ignored; the pen location is
not changed.

E9.17 Calculations with Points
Procedure AddPt (srcPt: Point; var dstPt: Point);

AddPt adds the coordinates of srcPt to the coordinates of dstPt, and retums
the result in dstPt.

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

SubPt subtracts the coordinates of srcPt from the coordinates of dstPt, and
returns the result in dstPt.

Procedure SetPt (var pt: Point; h,v: integer);
SetPt assigns two integer coordinates to a variable of type Point.

Function EqualPt (ptA,ptB: Point) : boolean;

EqualPt compares the two polnts and returns true if they are equal or false if
not.
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Procedure LocalTogIobal (var pt: Point);

LocalToGlobal converts the given point from the current grafPort's local
coordinate system into a global coordinate system with the origin (0,0) at the
top left corner of the port's bit Image (such as the screen). This global point
can then be compared to other global points, or be changed into the local
coordinates of another grafPort.

Since a rectangle is defined by two points, you can convert a rectangle into
global coordinates by performing two LocalToGlobal calls. You can also
convert a rectangle, region, or polygon into global coordinates by calling
OffsetRect, OffsetRgn, or OffsetPoly. For examples, see GlobalToLocal below.

Procedure GlobalToLocal (var pt: Point);

Glopbal Tol.ocal takes a point expressed in global coordinates (with the top left
corner of the bitmap as coordinate (0,0)) and converts it into the local
coordinates of the current grafPort. The global point can be obtalned with
the LocalToGlobal call (see above). For example, suppose a game draws a
“pall" within a rectangle named ballRect, defined In the grafPort named
gamePort (as illustrated below in Figure E-24). 1f you want to draw that ball
in the grafPort named selectPort, you can calculate the ball's selectPort
coordinates like this:

SetPort(gamePort); { start in origin port }
selectBall := ballRect; make a copy to be moved

LocalToGlobal(selectBall.topLeft); { put both corners into }
LocalToGlobal(selectBall.botRight); { global coordinates }

SetPort(selectPort); { switch to destination port}
GlobalToLocal(selectBall.topLeft); { put both corners into

GlobalToLocal{selectBall.botRight); { these local coordinates }
Filloval(selectBall, baliColor);  { now you have the ball! }
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Figure E-28

Converting between Coordinate Systems

You can see from Figure E-24 that LocalToGlobal and GlobalToLocal simply
offset the coordinates of the rectangle by the coordinates of the top left
corner of the local grafPort's boundary rectangle. You could also do this with
OffsetRect. In fact, the way to convert regions and polygons from one
coordinate systern to another is with OffsetRgn or OffsetPoly rather than
LocalToGlobal and GlobalToLocal. For example, If myRgn were a region
enclosed by a rectangle having the same coordinates as ballRect in gamePort,
you could convert the region to global coordinates with

OffsetRgn{myRgn, -20, -40);
and then convert it to the coordinates of the selectPort grafPort with
OffsetRgn(myRgn, 15, -30);
£.9.18 Miscellaneous Utliitles
Function Random : integer;

Random returns an integer, uniformly distributed pseudo-random, in the range
from -32768 through 32767. The value returned depends on the global
variable randSeed, which InitGraf initlalizes to 1; you can start the sequence
over agaln from where it began by resetting randSeed to 1.
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Function GetPixel (h,v: integer) : boolean;

GetPixel looks at the pixel assoclated with the given coordinate point and
returns true if it is black or false if it is white. The selected pixel is
immediately below and to the right of the point whose coordinates are given
in h and v, in the local coordinates of the current grafPort. There is no
guarantee that the specified pixel actually belongs to the port, however; it
may have been drawn by a port overlapping the current cne. To see if the
point indeed belongs to the current port, call PtInRgn{pt,thePort ~.visRgn).

Procedure StuffHex (thingPtr: QDPtr; s: Strzss);

StuffiHex pokes bits (expressed as a string of hexadecimal digits) into any data
structure. This is a good way to create cursors, patterns, or bit images to be
“stamped” onto the screen with CopyBits. For example,

StuffHex(astripes, ' 0102040810204080" )
places a striped pattern into the pattern variable stripes.
WARNING

There is no range checking on the size of the destination variable. It's
easy to overrun the variable and destroy something if you don't know
what you're doing.

Procedure ScalePt (var pt: Point; srcRect,dstRect: Rect);

A width and height are passed in pt; the horizontal component of pt is the
width, and the vertical component of pt is the height. ScalePt scales these
measurements as follows and returns the result in pt: it multiplies the glven
width by the ratio of dstRect's width to srcRect's width, and multiplies the
given height by the ratio of dstRect's height to srcRect’s helght. In Flgure
E-25, where dstRect's width is twice srcRect's width and its height is three
times srcRect's height, the pen width is scaled from 3 to 6 and the pen height
Is scaled from 2 to 6.

E-65



Pascal Reference Marnual QUIckDraw

¢ 3 15‘1'8

| BN N O N O |

ScalePt scales pen size (3,2) to (6,6)
MapFt maps point (3,2) to (18,7)

Figure E-25
ScalePt and MapPt

Procedure MapPt (var pt: Polnt; srcRect,dstRect: Rect);

Glven a point within srcRect, MapPt maps it to a similarly located point
within dstRect (that Is, 1o where it would fall if it were part of a drawing
being expanded or shrunk to fit dstRect). The result is returned in pt. A
corner point of sroRect would be mapped to the corresponding corner point of
dstRect, and the center of sroRect to the center of dstRect. In Flgure E~-25
above, the point (3,2) in srcRect is mapped to (18,7) in dstRect. FromRect and
dstRect may overlap, and pt need not actually be within srcRect.
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WARNING

Remember, if you are going to draw Inside the rectangle in dstRect,
you will probably also want to scale the pen size accordingly with
ScalePt.

Procedure MapRect (var r: Rect; srcRect,dstRect: Rect);

Given a rectangle within srcRect, MapRect maps it to a similarly located
rectangle within dstRect by calling MapPt to map the top left and bottom
right corners of the rectangle. The result is returned in 1.

Procedure MapRgn (rgn: RgnHandle; srcRect, dstRect: Rect);

Glven a region within srcRect, MapRgn maps it to a similarly located reglion
within dstRect by calling MapPt to map all the points in the region.

Procedure HapPoly (poly: PolyHandle; srcRect, dstRect: Rect);

Glven a polygon within srcRect, MapPoly maps 1t to a similarly located
polygon within dstRect by calling MapPt to map all the points that define the

polygon.

E.10 Customizing QuickDraw Operations
For each shape that QuickDraw knows how to draw, there are procedures that
perform these basic graphic operations on the shape: frame, paint, erase,
invert, and fill. Those procedures in turn call a low-level drawing routine for
the shape. For example, the FrameQOval, PaintOval, EraseOval, InvertOval, and
FillOval procedures all call a low-level routine that draws the oval. For each
type of object QuickDraw can draw, Including text and lines, there s a
pointer to such a routine. By changing these pointers, you can install your
own routines, and either completely override the standard ones or call them
after your routines have modified parameters as necessary.

Other low-level routines that you can install in this way are:
* The procedure that does bit transfer and Is called by CopyBits.

¢ The function that measures the width of text and is called by Charwidth,
Stringwidth, and Textwidth,

* The procedure that processes plcture comments and is called by
DrawPicture. The standard such procedure ignores picture comments.

* The procedure that saves drawing commands as the definition of a picture,
and the one that retrieves them. This enables the application to draw on
remote devices, print to the disk, get plcture input from the disk, and
support large pictures.
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The grafProcs fleld of a grafPort determines which low-level routines are
called; if it contains nil, the standard routines are called, so that all
operations In that grafPort are done in the standard ways described in this
appendix. You can set the grafProcs field o point to a record of pointers to
routines. The data type of grafProcs is QDProcsPLr:

type QDProcsPtr = “QDProcs;

QDPTOCS = record
textProc: QoPtr; {text drawing}
lineProc: QPtr; {line drawing)
rectProc: QoPtr; {rectangle drawing}
TRectProc: QoPtr; {roundRect drawing}
ovalProc: QoPtr; {oval drawing}
arcProc: QOPtr; {arc/wedge drawing}
polyProc: QoPtr; {polygon drawing}
TgnProc: QPtr; {region drawing}
bitsProc: QoPtr; {bit transfer}
commentProc: QDPtr; {plcture comment

processing}
txteasProc: QDPLr; {text width measurement}
getPicProc: QoPtr: ({picture retrieval}
putPicProc: QDPtr {picture saving}
end;

Procedure SetStdProcs (var procs: QDProcs);

SetStaProcs is provided to assist you in setting up a QDProcs record. It sets
all the fields of the glven QDPTOCS 10 point to the standard low-level
routines. You can then change the ones you wish to point to your own
routines. For example, if your procedure that processes picture comments Is
named MyComments, you will store @MyComments In the commentProc fleld
of the QDPTOCS Tecord.

The routines you Install must of course have the same calling sequences as
the standard routines, which are described below. The standard drawing
routines tell which graphic operation to perform from a parameter of type
Grafverb.

type Grafverb = (frame, paint, erase, invert, Till);

when the grafverb is flll, the pattern to use when filling Is passed in the
fillPat field of the grafPort.

Procedure StdText (byte(:c;mt: integer; textBuf: QDPtr; numer, denom:
Point);

StdText is the standard low-level routine for drawing text. It draws text from
the arbitrary structure in memory specified by textBuf, starting from the first
byte and continuing for byteCount bytes. Numer and denom specify the
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scaling, If any: numer.v over denom.v glves the vertical scallng. and numer.h
over denomh gives the horizontal scaling.

Procedure StdLine (newPt: Point);

StdLine is the standard low-level routine for drawing a line. It draws a line
from the current pen location to the location specified (in local coordinates)
by newPt.

Procedure StdRect (verb: GrafVerb; r: Rect);

StoRect is the standard low-level routine for drawing a rectangle. It draws
the glven rectangle according to the specified grafverb.

Procegure StoRRect (verb: GrafVerb; r: Rect; ovalwidth, ovalHeight:
integer);

StoRRect is the standard low-level routine for drawing a rounded-corner

rectangle. It draws the given rounded-corner rectangle according to the

specified grafverb. Ovalwidth and ovalHeight specify the diameters of

curvature for the corners.

Procedure Stdoval (verb: Grafverb; r: Rect);

Stdoval is the standard low-level routine for drawing an oval. It draws an
oval Inside the glven rectangle according to the specified grafverb.

Procedure StdArc (verb: GrafVerb; r: Rect; startAngle, arcAngle:
integer);

StdArc Is the standard low-level routine for drawing an arc or a wedge. It
draws an arc or wedge of the oval that fits inside the given rectangle. The
grafverb specifies the graphic operation; if it's the frame operation, an arc is
drawn; otherwise, a wedge is drawn.

Procedure StdPoly (verb: GrafVerb; poly: PolyHandle);

StdPoly is the standard low-level routine for drawing a polygon. It draws the
given polygon according to the specified grafverb.

Procedure StoRgn (verb: Grafverb; rgn: RgnHandle);

StaRgn is the standard low-level routine for drawing a region. It draws the
given region according to the specified grafverb.
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Procedure StaBits (var srcBits: BitMap:; var srcRect,dstRect: Rect;
mode: integer; maskRgn: RgnHandle);

StdBits is the standard low-level routine for doing bit transfer. It transfers a

bit image between the given bitmap and thePort .portBits, just as If CopyBits

were called with the same parameters and with a destination bitmap equal to
thePort ~ .portBits.

Procedure StdComment (Kind, dataSize: Integer; dataHandle: QDHandle);

StdComment s the standard low-level routine for processing a plcture
comment. Kind ldentifies the type of comment. DataHandle Is a handle to
additional data, and dataSlze is the size of that data In bytes. If there Is no
additional data for the command, dataHandle will be nil and dataSize will be
0. StaComment simply ignores the comment.

Function StdTxMeas (byteCount: integer: textBuf: QDPLr; var numer,
denom: Point; var info: FontInfo) : integer;

StdTxMeas Is the standard low-level routine for measuring text width, It
returns the width of the text stored In the arbitrary structure in memory
specified by textBuf, starting with the first byte and continuing for byteCount
bytes. Numer and denom specify the scaling as in the StdText procedure; note
that 3tdTxMeas may change them. :

Procedure StdGetPic (dataPtr: QDPtr; byteCount: integer);

StaGetPic Is the standard low-level routine for retrieving information from
the definition of a picture. It retrieves the next byteCount bytes from the
definition of the currently open picture and stores them in the data structure
pointed to by dataPtr.

Procedure StdPutPic (dataPtr: QDPtr; byteCount: 1integer);

StdPutPic Is the standard low-level routine for saving information as the
definition of a picture. It saves as the definition of the currently open
picture the drawing commands stored in the data structure pointed to by
dataPtr, starting with the first byte and continuing for the next byteCount
bytes.
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E.11 Using QuickDraw from Assembly Language
All QuickDraw routines can be called from assembly-language programs as
well as from Pascal. when you write an assembly-language program to use
these routines, though, you must emulate Pascal's parameter passing and
variable transfer protocols.

This section discusses how to use the QuickDraw constants, global varlables,
data types, procedures, and functions from assembly language.

The primary ald to assembly language programmers 1s a flle named
QD/GRAFTYPES.TEXT. If you use .INCLUDE to include this flle when you
assemble your program, all the QuickDraw constants, offsets to locations of
global variables, and offsets Into the fields of structured types will be
avallable In symbolic form.

E.11.1 Constants
QuickDraw constants are stored in the QD/GRAFTYPES.TEXT file, and you
can use the constant values symbolically. For example, if you've loaded the
effective address of the thePort ™ .txMode fleld into address register A2, you
can set that fleld to the sreXor mode with this statement:

MOVE.¥ #SRCKOR, (A2)

To refer t0 the nurmber of bytes occupied by the QuickDraw global variables,
you can use the constant GRAFSIZE. When you call the InitGraf procedure,
you must pass a pointer to an area at least that large.

E.11.2 Data Types
Pascal's strong typing ability lets you write Pascal programs without really
considering the size of a variable. But In assembly language, you must keep
track of the size of every varlable. The sizes of the standard Pascal data
types are as follows:

Type Size

integer word (2 bytes)
longint Long (4 bytes)
boolean word (2 bytes) -
char word (2 bytes) -
real Long (4 bytes) .

Integers and longints are In two's complement form; booleans have thelr
boolean value in bit 8 of the word (the low-order bit of the byte at the same
location); chars are stored In the high-order byte of the word; and reals are in
the KCS standard format.
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The QuickDraw simple data types listed below are constructed out of these
fundamental types.

Type Slze

QDPLr Long (4 bytes)
QDHandle Long (4 bytes)
word Long (4 bytes)
Str2ss Page (256 bytes)
Pattem 8 bytes

Bits16 32 bytes

Other data types are constructed as records of variables of the above types.
The size of such a type is the sum of the sizes of all the fields in the record;
the flelds appear In the variable with the flrst field in the lowest address.
For example, consider the data type BitMap, which is defined as follows:

type BitMap = record
baseAddr: QDPtr;
TowBytes: integer;
bounds: Rect
end;

This data type would be arranged in memory as seven words: a long for the
baseAddr, a word for the rowBytes, and four words for the top, left, right, and
bottom parts of the bounds rectangle. To assist you in referring to the fields
inside a varlable that has a structure like this, the QD/GRAFTYPES.TEXT file
defines constants that you can use as offsets into the fields of a structured
variable. For example, to move a bitmap's rowBytes value into D3, you would
execute the following instruction:

MOVE.# HYBITMAP+ROWBYTES, D3

Displacements are given in the QD/GRAFTYPES.TEXT flle for all flelds of all
data types defined by QuickDraw.

To do double inairection, you perform an LEA indirectly to obtain the
effective address from the handle. For example, 1o get at the top coordinate
of a reglon's enclosing rectangle:

MOVE.L MYHANDLE, A1 ; Load handle into Al
MOVE.L (Al1).A1 2 Use handle to get pointer
MOVE.W RGNBBOX+TOP(A1),D3 ; Load value using pointer
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WARNING

For regions (and all other varlable-length structures with hanadles), you
must not move the pointer into a register once and Just continue to use
that pointer; you must do the double indirection each time. Every
QuickDraw call you make can possibly trigger a heap compaction that
renders all pointers to movable heap items (like reglons) invalid. The
handles will remain valid, but pointers you've obtalned through handles
can be rendered Invalid at any subroutine call or trap In your program.

E.11.3 Global Variables
Register AS always points to the section of memory where global variables
are stored. The QD/GRAFTYPES.TEXT file defines a constant GRAFGLOB
that points to the beginning of the QuickDraw varlables In this space, and
other constants that point to the Individual variables. To access one of the
variables, put GRAFGLOB In an address register, sum the constants, and index
off of that register. For example, if you want 10 know the horizontal
coordinate of the pen location for the current grafPort, which the global
variable thePort points to, you can give the following instructions:

HOVE.L GRAFGLOB(AS),A0  ; Point to QuickDraw globals
MOVE.L THEPORT(AC), Al : Get current grafPort
HOVE.W PNLOC+H(A1), DO : Get thePort”.pnLoc.h

E.11.4 Procedures and Functions
To call a QuickDraw procedure or function, you must push all parameters to it
on the stack, then JSR to the function or procedure. When you link your
program with QuickDraw, these ISRs are adjusted to refer to QuickDraw's
jump table, so that a JSR into the table redirects you to the actual location
of the procedure or function.

The only difficult part about calling QuickDraw procedures and functions is
stacking the parameters. You rnust follow some strict rules:

¢ Save all registers you wish to preserve gerore you begin pushing
parameters. Any QuickDraw procedure or function can destroy the
contents of the registers AD, Al, DO, D1, and D2, but the others are never
altered.

* Push the parameters in the order that they appear in the Pascal procedural
interface.

* For booleans, push a byte; for Integers and characters, push a word; for
pointers, handles, long integers, and reals, push a long.

* For any structured variable longer than 4 bytes, push a pointer to the
variable.
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* For all var parameters, regaraless of size, push a poi_nter to the variable.

* When calling a functlon, Azst push a null entry equal to the size of the
function result, &7 push all other parameters. The result will be left on
the stack after the function returns to you.

This makes for a lengthy Interface, but it also guarantees that you can mock
up a Pascal version of your program, and later translate 1t Into assembly code
that works the same. For example, the Pascal statement

blackness := GetPixel(50, musePos.v);
would be written in assembly language like this:

CLR.¥ -(SP) Save space for boolean result
HOVE.®  #50,-(SP) Push constant 50 (decimal)
HMOVE.W  MOUSEPOS+V, -(SP) Push the value of mousePos.v
JSR GETPIXEL Call routine

HOVE.W  (SP)+, BLACKNESS ; Fetch result from stack

This is a simple example, pushing and pulling word-long constants. Normally,
you'll be pushing more pointers, using the PEA (Push Effective Address)

Ve Ve Ve

AX]

instruction: ; )
FiliRoundRect(myRect, 1, thePort” -pnSize.v, wnite);
PEA MYRECT 2 Push pointer to myRect

MOVE.W  #1,-(S5P) Push constant 1

MOVE.L  GRAFGLOB(AS), AO Point to QuickDraw globals
MOVE.L  THEPORT(AD), A1 Get current grafPort

MOVE.¥  PNSIZE+V(A1), -(SP) ; Push value of thePort".pnSize.v
PEA WHITE(AO) ; Push pointer to global variable white

JSR FILLROUNDRECT > Call the subroutine

To call the TextFace procedure, push a word in which each of seven bits
represents a stylistic variation: set bit O for bold, bit 1 for italic, bit 2 for
underline, bit 3 for outline, bit 4 for shadow, bit 5 for condense, and bit 6 for
extend.

IR TR
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E.12 Graf3D: Three-Dimensional Graphics
Graf3D helps you map three-dimensional images onto the two-dimensional
space used by QuickDraw. If this Is your first exposure to three-dimensional
graphliecs, you will find Graf3D’s standard procedures and functions a great help
in producing visually exciting graphs. charts, and drawings. If you are familiar
with Applegraphics for the Apple 11, you will feel right at home with Graf3D's
use of real varlables and world coordinates.

with three-dimensional graphics you can present objects In true perspective,
which will evoke for users their everyday environment. Graf3D helps you
represent complex business Information pictorially; for example, a manager can
see important relationships among sales, profits, and advertising dollars in a
three-dimensional graph.

You may be interested in a more theoretical discussion of three-dimensional
graphics, including an explanation of some of the basic concepts of Graf3D,
such as the viewing pyramid. A good, illustrated discussion appears in the
section on three-gimensional computer graphics in Arinclples orf nteractive
Computer Graohics ny willlam M. Newman and Robert F. Sproull (New York:
McGraw-Hill, 1973),

E.12.1 How Graf3D is Related to QuickDraw
Graf3D s a Pascal unit that makes the QuickDraw calls necessary to produce
three-cdimensional graphics. It provides you with an easy-to-use real number
interface to QuickDraw's integer coordinates. ‘You could, of course, write
your own QuickDraw calls to perform the same functions Graf3D provides for
you, tlaut that would be a littie like going to the trouble of writing your own
complier.

E.12.2 Features of Graf3D
» A camera-eye view. This allows you to set the point of view from which
the observer sees the object independently from the coordinates of the
object itself. The camera is set up with the ViewPort, LookAtL, and
ViewAngle procedures. You can set the focal length of the camera as if
you had a cholce of telephoto, wide angle, or normal lenses.

o Thwwe-dimensional clipoing o a e pgyramio. The apex of the pyramid is
at the point of the camera eye, and the base of the pyramid is equivalent
to the vViewPort. when you use the Clip3D function, only objects forward
of the camera eye and within the pyramid are displayed on the screen.

v Two-almensional point and line cauabliity using real cooraingtes. GrafiD
provides commands corresponding to the QuickDraw commands but using
real coorginates instead of integers. with real coordinates you have a
larger dynamic range for graphics calculations; with integer coordinates
you get faster drawing time. For reals, the range is

1.4 x 10745 to 34 x 10°8
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s Two-cimensional or thiee-dimensional rotat/on. You can rotate an object
along any or all axes simultaneously, using the Pitch, Yaw, and Roll
procedures.

s Transiation ang scallng or objfects In one or more axes Simuitaneously.
Translation means movement anywhere in three-dimensional space. Scaling
means shrinking or expanading.

E.123 Graf3D Data Types
Graf3D declares and uses the following data types:

Point3D: A Point3D contalns three real number coordinates: x, y, and z.

Graf3D uses x, y, and 2 for real number coordinates to distinguish
between the h and v integer screen coordinates in QuickDraw.

Point2D: A Polnt2D Is just like a Polnt3D but contalns only x and y

coordinates.

XfMatrix: The XfMatrix Is a 4x4 matrix of real values, used tc hold a

transformation equation. Each transforming routine alters this
matrix so0 that it contains the concatenated effects of all
transformations appiied.

Port3DPtr: A Port3DPtr is a pointer to a Port3D.

Port3D:

A Port3D contalns all the state varlables needed to map real
number coordinates into integer screen coordinates. They are as
follows:

GPort: a pointer to the grafPort associated with this Port3D.

viewRect: the viewing rectangle within the grafPort; the base of the
viewing pyramid.

xLeft, yTop, xRight, yBottom: world coordinates corresponaing to
the viewRect.

pen: three-dimensional pen location.
penPrime: the pen location transformed by the xForm matrix.
eye: three-dimensional viewpoint location established by ViewAngle.

hSize, vSize: half-width and haif-height of the viewRect in screen
coordinates.

hCenter, vCenter: center of the viewRect in screen coordinates.

xCotan, yCotan: viewing cotangents set up by ViewAngle, used by
Clip3D.

ident: a boolean that allows the transformation to be skipped when
when xForm is an identity matrix.

xForm: a 4x4 matrix that holds the net result of all transformations.
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E.12.4 Graf3D Procedures and Functions
The following procedures and functions are provided in Graf3D,

Procedure Open3DPort(port: Port3DPtr);

Open3DpPort initializes all the flelds of a Port3D to thelr defaults, and makes
that Port3D the current one. Gport is set to the currently open grafPort.
The defaults established are:

thePort3D: =port;

port”®.GPort:=thePort;

ViewPort(thePort".portRect);

WITH thePort”.portRect DO LookAt(left, top, right, bottom);
ViewAngle(0);

Identity;

HoveTo3D(0, 0, 0);

Procedure SetPort3D(port: Port3bPtr);

SetPort3D makes port the current Port3D and calls SetPort for that Port3D's
associated grafPort. SetPort3D allows an application to use more than one
Port3D and switch between them.

Procedure GetPort3D(var port: Port3DPtr):

GetPort3D returns a pointer to the current Port3D. This procedure is useful
when you are using several Port3Ds and want 1o save and restore the current
one.

Procedure MoveToZD(x,y: real); Procedure HoveTo3D(x y,z: real);
Procedure Hove2D(dx, dy: real); Procedure Hove3D(dx, dy,dz: real);

These procedures move the pen In two or three dimensions without drawing
lines. The real number coordinates are transformed by the xForm matrix and
projected onto flat screen coordinates; then Graf3D calls QuickDraw's MoveTo
procedure with the result.

Procedure LineTo2D(x, y: real); Procedure LineTo3D(x y,z: real);
Procecure LineZD{(dx. dy: real): Procegure Line3D(dx dy.dz: real):

These procedures draw two- and three-dimensional llnes from the current pen
location. LineTozD and Line2D stay on the same z-plane. The real number
coordinates are first transformed by the xFormm matrlx, then clipped to the
viewing pyramid, then projected onto the flat screen coordinates and drawn by
calling QuickDraw's LineTo procedure.
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Function Clip3D(srci, src2: Point3D; var dsti,dst2: Point): boolean;

Clip3D clips a three-dimensional line segment to the viewing pyramid and
returns the clipped line projected onto screen coordinates. Clip3D returns
true if any part of the line is visible. If no part of the line is within the
viewing pyramid, Clip3D returns false.

Procedure SetPt3D(var pt3D: Point3D; X, y,z: real);
SetPt3D assigns three real numbers to a Point3D.

Procegure SetPtzD(var pt2D: Point2D; X y: real):
SetPt2D assigns two real numbers to a Polntz2D.,

E.12.4.1 Setting Up the Camera (ViewPort, LookAt, and ViewAngie)
Procedures ViewPort, LookAt and ViewAngle position the image in the
grafPort, alm the camera, and choose the lens focal length in order to map
three-dimensional coordinates onto the flat screen space. These procedures
may be called in any order.

Procedure ViewPort(r: Rect);

viewPort specifies where to put the image in the grafPort. The ViewPort
rectangte is in integer QuickDraw coordinates, and tells where to map the
LOoOKAL coordinates.

Procedure LookAt(left, top, right, bottom: real);

LookAt specifies the real number x and y coordinates corresponding to the
viewRect.

Procedure ViewAngle(angle: real);

ViewAngle controls the amount of perspective by specifying the horizontal
angle (in degrees) subtended by the viewing pyramid. Typical viewing angles
are 0° (no perspective), 10° (telephoto lens), 25° (normal perspective of the
human eye), and 80° (wide angle lens).

E.13.42 The Transformation Matrix
The transformation matrix allows you to impose a coordinate transformation
between the coordinates you plot and the viewing coordinates. Each of the
transformation procedures concatenates a cumulative transformation onto the
xFormn matrix. Subsequent lines drawn are flrst transformed by the xForm
matrix, then projected onto the screen as specified by viewPort, LookAt, and
ViewAngle.

Procedure Identity;
Identity resets the transformation matrix to an identity matrix.
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Procegure Scale(xFactor, yFactor, zFactor: real);

Scale modifies the transformation matrix so as to shrink or expand by xFactor,
yFactor, and zFactor. For example, Scale(2.0,2.0,2.0) will make everything
come out twice as big when you draw.

Procedure Translate(dx, dy,dz: real);

Translate modifies the transformation matrix so as to oisplace by dxdy.de.

Procedure Pitch(xAngle: real);

Pitch modifies the transformation matrix so as to rotate xAngle degrees
around the x axis. A positive angle rotates clockwise when looking at the
origin from positive x

Procedure Yaw(yAngle: real);

Yaw modifies the transformation matrix so as to rotate yAngle degrees around
the y axis. A positive angle rotates clockwise when looking at the origin
from positive y.

Procedure Roll(zAngle: real).

Roll modifies the transformation matrix so as to rotate zAngle degrees around
the z axis. A positive angle rotates clockwise when looking at the origin
from positive 2.

Procedure Skew(zAngle: real);

Skew modifies the transformation matrix so as to skew zAngle degrees
around the z axis. Skew only changes the X coordinate; the result is much
like the slant QuickDraw glves to itallc characters. (Skew(15.0) makes a
reasonable italic.) A positive angle rotates clockwise when looking at the
origin from positive 2.

Procegure TransForm(src: Polnt3D; var dst: Point3D);

Transform applies the xForm matrix to src and returns the result as ast. If
the transformation matrix Is identity, dst will be the same as src.
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E.13 QuickDraw Interface
UNIT QuickDrauw;

{ Copyright 1983 Apple Computer Inc. }

INTERFACE

CONST srcCopy = 0; { the 16 transfer modes }
srcOr = 1;
sreXor = 2:
sreBic = 3;
notsrcCopy = 4;
notSrcor = 5;
notSrcxor = 6;
notSrcBic =7;
patCopy = 8
pator =9
patXor = 10;
patBic = 11;
notPatCopy = 12;
notPatlr = 13;
notPatXor = 14;
notPatBlc = 15;

{ QuickDraw color separation constants }

normalBit = 0; { normal screen mapping }
inverseBit = 1; { inverse screen mapping }
redBit = 4; { RGB additive mapping }
greenBit =3;

blueBit = 2;

cyanBit = 8; { cMyBk subtractive mapping }
magentaBit = 7;

yellowBit = 6;

blackBit = 5;

blackColor = 33; { colors expressed in these mappings }
whiteColor = 30;

redColor = 205;

greenColor = 341;

blueColor = 409;

cyanColor = 273;

magentaColor = 137;

yellowColor = 69;

picLParen = 0; { standard picture comments }
picRParen =1

E-80



Pascal Reference Maral QuickDraw

TYPE QDByte = -128..127;
goPty = “QDByte; { blind pointer }
QDHanale = “QDPtr; { blind handle }
Str2s5 = String(255]);
Pattern = PACKED ARRAY[0..7] OF 0..255;
Bits16 = ARRAY[0..15] OF INTEGER;
VHSelect = (v,h);
Grafverb = (frame,paint,erase, invert, f111);
StyleItem = (bold, italic, underline, outline, shadow, condense,
extend);
Style = SET OF Styleltem
FontInfo = RECORD

ascent: INTEGER;
descent: INTEGER;
widMax: INTEGER;
leading: INTEGER;
END;

Point = RECORD CASE INTEGER OF

0: (v: INTEGER;
h: INTEGER);

1: (vh: ARRAY[VHSelect] OF INTEGER);
END;

Rect = RECORD CASE INTEGER OF

0: (top: INTEGER;
left: INTEGER;
bottom:  INTEGER;
right:  INTEGER); -

1: (topLeft: Point;

botRight: Point);
END;
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s )

| BitMap = RECORD i

i baseAddr: QDPtr; - |

/ rowBytes: INTEGER; - |

/ bounds: Rect; .- |

/ END; !
Cursor = RECORD

data: Bitsie;

mask: Bitsie;

noiSpot: Point;
END;

PenState = RECORD

pnioc:  Point;
pnSize: Point;
prMode: INTEGER;
pnPat: Pattern;
END;
PolyHandle = "PolyPtr;
POlyPtr = “Polygon;
Polygon = RECORD
polySize: INTEGER;
polyBBox:  Rect:
polyPoints: ARRAY[0..0] OF Point;
END:
RgnHandle = “RgnPtr;
RgnPtr = “Region;
Region = RECORD
rgnSize: INTEGER; { rgnSize = 10 for rectangular }
rgnBBox: Rect;
{ plus more data if not rectangular }
PicHandle = “PicPtr;
PicPtr = “Picture;
Picture = RECORD

picSize: INTEGER;
picFrame: Rect:
{ plus byte codes for picture content }

'’
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QDProcsPtr = “QDProcs;

QDProcs = RECORD
textProc: QoPtr;
1ineProc: QDPtLr;
rectProc: QDPtr.
TRectProc: QDPtr;
ovalProc: QDPtr;
arcProc: QoPtr;
polyProc: QDPtr;
TgnProc: QDPtr;
bitsProc: QoPtY;
commentProc: QOPtr;
txMeasProc: QDPtr:
getPicProc: QDPtr;
putPicProc: QDPLr:;

END;
GrafPtr = “GrafPort;
GrafPort = RECORD
device: INTEGER;

portBits: 8itMap;
portRect: Rect:
visRgn: RgnHandle;
clipRgn: RgnHandle;

bkPat: Pattern;
fillPat: Pattern;
pnLoc: Point;

pnSize: Point;

pniode : INTEGER;
pnPat: Pattern;
pnvis: INTEGER;
txFont: INTEGER;
txFace: Style;

txtode: INTEGER;
txSize: INTEGER;

spExtra: LongInt;
fgColor: LongInt;
bkColor: LongInt;
colrBit: INTEGER;
patStretch: INTEGER:
picSave: QDHandle;
rgnSave: QDHandle;
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polySave: QDHandle;
grafProcs:  QDProcsPir;

4

VAR thePort: GrafPtr;

white: Pattern;
black: Pattern;
gray: Pattern;
1tGray: Pattern;
okGray: Pattern;
arrow: Cursor;

screenBits: BitMap;
randSeed:  LongInt;

{ GrafPort Routines }

PROCEDURE InitGraf (globalPtr: QDPtr);
PROCEDURE OpenPort  {port: GrafPtr);
PROCEDURE InitPort (port: GrafPtr);
PROCEDURE ClosePort (port: GrafPtr).
PROCEDURE SetPort (port: GrafPtr);
PROCEDURE GetPort (VAR port: GrafPtr):
PROCEDURE GrafDevice (device: INTEGER);
PROCEDURE SetPortBits(bm: BitMap):

PROCEDURE PortSize (width,height: INTEGER);
PROCEDURE MovePortTo (leftGlobal, topGlobal: INTEGER):
PROCEDURE SetOrigin (h,v: INTEGER);
PROCEDURE SetClip  (rgn: RgnHandle):
PROCEDURE GetClip  (rgn: RgnHandle);
PROCEDURE ClipRect (r: Rect);

PROCEDURE BackPat (pat: Pattern);

{ Cursor Routines }

PROCEDURE InitCursor;

PROCEDURE SetCursor(crsr: Cursor);
PROCEDURE HideCursor;

PROCEDURE ShowCursor;

PROCEDURE ObscureCursor;
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{ Line Routines }

PROCEDURE HidePen;
PROCEDURE ShowPen;

PROCEDURE GetPen (VAR pt: Point);

PROCEDURE GetPenState(VAR pnState: PenState):
PROCEDURE SetPenState(pnState: PenState):
PROCEDURE PenSize (width, height: INTEGER);

PROCEDURE PenMode (mode: INTEGER):
PROCEDURE PenPat (pat: Pattern);

PROCEDURE PenNormal;

PROCEDURE HoveTo (h,v: INTEGER);
PROCEDURE Move (dh, dv: INTEGER);
PROCEDURE LineTo (h,v: INTEGER);

PROCEDURE Line

{ Text Routines }

PROCEDURE TextFont
PROCEDURE TextFace
PROCEDURE TextMode
PROCEDURE TextSize
PROCEDURE SpaceExtra
PROCEDURE DrawChar
PROCEDURE DrawString
PROCEDURE DrawText
FUNCTION Charwidth
FUNCTION Stringwidth
FUNCTION TextWidth

PROCEDURE GetFontInfo (VAR info: FontInfo);

{ Point Calculations }

PROCEDURE AddPt
PROCEDURE SubPt
PROCEDURE SetPt
FUNCTION EqualPt
PROCEDURE ScalePt
PROCEDURE

MapPt
PROCEDURE LocalToGlobal (VAR pt:
PROCEDURE GlobalToLocal (VAR pt:

(font:
(face:
(mode:
(size:
(extra: LongInt);

(dh, dv: INTEGER);

INTEGER);
Style);

INTEGER);
INTEGER);

(ch: char);
(s: Strzss);
(textBuf: QDPtr; firstByte, byteCount: INTEGER);

(ch: CHAR): INTEGER;
(s: Str2s5): INTEGER;

QuickOraw

(textBuf: QDPtr; firstByte, byteCount: INTEGER):
INTEGER;

(src: Point; VAR dst: Point);
(src: Point; VAR dst: Point);
(VAR pt: Point; h,v: INTEGER);
(pti,pt2: Point): BOOLEAN;

(VAR pt: point;
(VAR pt: Point;
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{ Rectangle Calculations }

QuickDraw

PROCEDURE SetRect (VAR r: Rect; left,top, right,bottom: INTEGER):

FUNCTION EqualRect (rectl,rect2: Rect): BOOLEAN;

FUNCTION EmptyRect (r: Rect): BOOLEAN;

PROCEDURE OffsetRect (VAR r: Rect; dh,dv: INTEGER);

PROCEDURE MapRect (VAR T:

PROCEDURE InsetRect (VAR r: Rect; dh,dv: INTEGER);

Rect; fromRect, toRect: Rect).

FUNCTION SectRect (srcil, src2: Rect: VAR dstRect: Rect): BOOLEAN:
PROCEDURE UnionRect (srol, src2: Rect; VAR dstRect: Rect):

FUNCTION PtInRect (pt: Point; r: Rect): BOOLEAN;

PROCEDURE Pt2Rect (pt1 pt2: Point; VAR dstRect: Rect);

{ Graphical Operations on Rectangles }

PROCEDURE FrameRect (r:
PROCEDURE PaintRect (r:
PROCEDURE EraseRect (r:
PROCEDURE InvertRect (r:
PROCEDURE FillRect (r:

{ RoundRect Routines }

Rect);

Rect)

Rect);

Rect)
Rect.

PROCEDURE FrameRoundRect (r:
PROCEDURE PaintRoundRect (r:
PROCEDURE EraseRoundRect (r:
PROCEDURE InvertRoundRect (r:

PROCEDURE FillRoundRect

{ Oval Routines }

PROCEDURE FrameOval (r:
PROCEDURE PaintOval (r:
PROCEDURE EraseOval (r:
PROCEDURE InvertOval (r:
PROCEDURE FillOval (r:

{ Arc Routines }

PROCEDURE FrameArc (r:
PROCEDURE Paintarc (r:
PROCEDURE EraseArc (r:
PROCEDURE InvertArc (r:

(r:

Rect);
Rect);

Rect)

Rect);

Rect:

Rect;
Rect;
Rect;
Rect.

’
.
s,
’
»
4

pat: Pattern);

Rect; ovWd, ovHt: INTEGER),
Rect: ovWd.ovHt: INTEGER):
Rect; ovWd, ovHt: INTEGER);
Rect; ovWd, ovHt: INTEGER);
Rect; ovWd, ovHt: INTEGER; pat: Pattern);

’
,

.
’

’,

pat: Pattern);

startangle, arcAngle:
startangle, arcAngle:
startAngle, arcAngle:
startAngle, arcAngle:

INTEGER);
INTEGER);
INTEGER);
INTEGER);
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PROCEDURE FillArc (r: Rect; startAngle,arcAngle: INTEGER; pat:

Pattern);
PROCEDURE PtToAngle (r: Rect; pt: Point; VAR angle: INTEGER);

{ Polygon Routines }

FUNCTION OpenPoly:  PolyHandle;

PROCEDURE ClosePoly;

PROCEDURE KillPoly  (poly: PolyHandle);

PROCEDURE OffsetPoly (poly: PolyHandle; dh,dv: INTEGER);
PROCEDURE MapPoly (poly: PolyHandle; fromRect,toRect: Rect);
PROCEDURE FramePoly (poly: PolyHandle);

PROCEDURE PaintPoly (poly: PolyHandle);

PROCEDURE ErasePoly (poly: PolyHandle);

PROCEDURE InvertPoly (poly: PolyHandle);

PROCEDURE FillPoly = (poly: PolyHandle; pat: Pattern);

{ Region Calculations }

FUNCTION NewRgn: RgnHandle;

PROCEDURE DisposeRgn(rgn: RgnHandle);

PROCEDURE CopyRgn  (sTcRgn, dstRgn: RgnHandle);

PROCEDURE SetEmptyRgn(rgn: RgnHandle);

PROCEDURE SetRectRgn(rgn: RgnHandle; left, top, right, bottom: INTEGER);
PROCEDURE RectRgn  (rgn: RgnHandle; r: Rect);

PROCEDURE OpenRgn;

PROCEDURE CloseRgn (dstRgn: RgnHandle);

PROCEDURE OffsetRgn (rgn: RgnHandle; dh,dv: INTEGER);
PROCEDURE MapRgn {(rgn: RgnHandle;  fromRect, toRect: Rect);
PROCEDURE InsetRgn (rgn: RgnHandle; oh,dv: INTEGER);
PROCEDURE SectRgn  ('SrCRgnA, STCRgnB, dstRgn: RgnHandle);
PROCEDURE UnionRgn (SrcRgnA, STCRgnB, dstRgn: RgnHandle);
PROCEOURE D1ffRgn  (STCRQNA, STCRQNB, dstRgn: Ronkandle);
PROCEDURE XorRgn  (SroRgnA, sTcRgnB, dstRgn: RgnHandle);
FUNCTION EqualRgn (rgnA, TgrB: RgnHandle): BOOLEAN;
FUNCTION EmptyRgn (rgn: RgnHandle): BOOLEAN;

FUNCTION PtInRgn (pt: Point; rgn: RgnHandle): BOOLEAN;
FUNCTION RectInRgn (r: Rect; rgn: RgnHandle): BOOLEAN;

{ Graphical Operations on Regions }
PROCEDURE FrameRgn (rgn: RgnHandle);

PROCEDURE PaintRgn (rgn: RgnHandle);
PROCEDURE EraseRgn (rgn: RgnHandle);
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PROCEDURE InvertRgn (rgn: RgnHandle);
PROCEDURE F1illRgn (rgn: RgnHandle; pat: Pattern);

{ Graphical Operations on BitMaps }

PROCEDURE ScrollRect(dstRect: Rect; dh, dv: INTEGER; updateRgn:
rgnHandle);

PROCEDURE CopyBits (srcBits,dstBits: BitMap;
srcRect, dstRect: Rect;
mode: INTEGER;

maskRgn: RgnHandle);
{ Picture Routines }

FUNCTION OpenPicture(picFrame: Rect): PlcHandle;

PROCEDURE ClosePicture;

PROCEDURE DrawPicture(myPicture: PicHandle; dstRect: Rect);
PROCEDURE PicComment(king, dataSize: INTEGER; dataHandle: QDHandle);
PROCEDURE KillPicture(myPicture: PicHandle),;

{ The Bottleneck Interface: }

PROCEDURE SetStdProcs(VAR procs: QDProcs);

PROCEDURE StdText (count: INTEGER; textAddr: QDPtr; numer, denom:
Point);

PROCEDURE StdLine  (newPt: Point);

PROCEDURE StdRect (verb: Grafverb; r: Rect);
PROCEDURE StoRRect  (verb: Grafverb; r: Rect; ovWd, ovHt: INTEGER);
PROCEDURE StdDval (verb: Grafverb; r: Rect);
PROCEDURE StdArc (verb: GrafVerb; r: Rect; startAngle, arcAngle:

INTEGER);
PROCEDURE StdPoly  (verb: GrafVerb; poly: PolyHandle);
PROCEDURE  StdRgn (verb: GrafVerb; rgn: RgnHandle);
- PROCEDURE StoBits (VAR srcBits: BltMap; VAR srcRect, dstRect: Rect;
mode: INTEGER; maskRgn: RgnHandle);
PROCEDURE StaComment (kind, dataSize: INTEGER; dataHandle: QDHandle);
FUNCTION StdTxMeas (count: INTEGER: textAddr: QDPLr;
VAR numer, denom: Point;
VAR info: FontInfo): INTEGER;
PROCEDURE StdGetPic (dataPtr: QDPtr; byteCount: INTEGER);
PROCEDURE StaPutPic (dataPtr: QDPtr; byteCount: INTEGER)



Pascal Referernce Marnual QuickOraw

{ Misc uUtility Routines }

FUNCTION GetPixel (h,v: INTEGER): BOOLEAN;
FUNCTION Random:  INTEGER;

PROCEDURE StuffHex (thingptr: QDPtr; s:Strzss);
PROCEDURE ForeColor (color: LongInt);

PROCEDURE BackColor (color: LongInt);
PROCEDURE ColorBit (whichBit: INTEGER);

E.13.1 Graf3D Interface
{$S Graf }
UNIT Graf3D;
{ three-dimensional graphics routines layered on top of QuickDraw }
INTERFACE
USES {$U QD/QuickDraw.0B8) } QuickDraw;
CONST radConst=57.29578;
TYPE Point3D=RECORD

X: REAL:
y: REAL;
2: REAL;
END;
Point2D=RECORD
X: REAL;
y: REAL;
END;
XfMatrix = ARRAY[0..3,0..3] OF REAL;
Port30Ptr = “Port3D;
Port3o = RECORD
GPort: GrafPtr;
viewRect: Rect;
xLeft, yTop, xRight, yBottom: REAL;
pen, penPrime, eye: Point3D;
nSize, vSize: REAL;
hCenter, vCenter: REAL.
xCotan, yCotan: REAL,
ident: BOOLEAN:
xForm: XfMatrix;
END;
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VAR thePort3D: Port3pPtr.;

PROCEDURE Open3DPort (port: Port30Ptr);

PROCEDURE SetPort3D
PROCEDURE GetPort3D

(port: Port3DPtr);
(VAR port: Port3DPtr);

PROCEDURE MoveTo2D(x, y: REAL); PROCEDURE MoveTo3D(X,y,2: REAL);
PROCEDURE LineTo2D(X, y: REAL); PROUCEDURE LineTo3D(Xx, y.z: REAL);
PROCEDURE Move2D(dx, dy: REAL); PROCEDURE Move3D{(dx, dy,dz: REAL);
PROCEDURE Line2D(dx,dy: REAL); PROCEDURE Line3D(dx,dy,dz: REAL);

PROCEDURE ViewPort
PROCEDURE LOOKAT
PROCEDURE ViewAngle
PROCEDURE Identity;
PROCEDURE Scale
PROCEDURE Translate
PROCEDURE Pitch
PROCEDURE Vaw
PROCEDURE Roll
PROCEDURE Skew
PROCEDURE TransForm
FUNCTION Clip3D

PROCEDURE SetPt3D
PROCEDURE SetPt2D

(r: Rect);
(1eft, top, right, bottom: REAL);
(angle: REAL);

(xFactor, yFactor, zFactor: REAL);

(ox, dy, d2: REAL);

(yAngle: REAL);

(2Angle: REAL):

(zAngle: REAL);

(src: Point3D; VAR dst: Point3D);

{srci, src2: Point3D; VAR dstl, dst2: POINT):

BOOLEAN;

(VAR pt2D: Point3D; X, y,z: REAL);
(VAR pt2D: Point2D; X, y: REAL);
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E.14 QuickDraw Sample Programs
This section provides listings of two sample programs that are included with

the Workshop software.

E.14.1 QDSample
The program QDSample (in the flle QD/QDSample. TEXT) demonstrates
different things that QuickDraw can do. Its output is shown in Figure E-26.

Look what you can draw with QuickDraw

Text Rectangles

Bold
Halic
Underline
O0Eie]
Shadow,

RoundRects

XARRRRX
RITIRIENNNE
AN

Figure E-26
QDSample

The file QD/M/QDSample. TEXT Is an exec flle that can be used to rebulld
this sample program. Disregard any warning messages from the linker about
name conflicts.
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PROGRAM QDSample;
{ Sample program illlustrating the use of QuickDraw.

USES {$U QD/QuickDraw.0BJ }
{$U QD/QDSupport.0Bd }

QuickDrauw,
QDSupport,

TYPE IconData = ARRAY[0..95] OF INTEGER;

VAR heapBuf: ARRAY[0..10000] OF INTEGER;
myPort: GrafPort;
icons: ARRAY[0..5] OF IconData;

FUNCTION HeapFull(hz: QDPtr; bytesNeeded: INTEGER): INTEGER;
{ this function will be called if the heapZone runs out of space }

BEGIN

WRITELN('The heap 1s full.

Halt;
END;

PROCEDURE InitIcons;

{ Hanually stuff some icons.

The program must now terminate! ');

Normally we would read them from a file }

BEGIN

{Lisa}

StuffHex(aicons{0, 0], '000000000000000000000000000000000000001FFFFFFFFC" ),
StuffHex(@icons[0, 12], ' 0060000000060180000000080600000000130FFFFFFFFFA3");
StuffHex(aicons 0,244,'18000000004311FFFFF00023120000080F2312000008F923'g;
StuffHex(alcons[0, 36}, ' 120000080F23120000080023120000080023120000080F23" );
StuffHex(@icons[0, 48 ,'12000008F923120000080F2312000008002311FFFFF00023';;
StuffHex(@icons[0, 60], ' 08000000004307FFFFFFFFA30100000000260FFFFFFFFE2C" )
StuffHex(@icons[0, 72], ' 18000000013832ARRAABAIF 065555551538002AAAAB2A580" );
StuffHex(@icons{0, 84 ), *800000000980FFFFFFFFF300800000001600FFFFFFFFFCO0" )
{ Printer }

StuffHex(@icons[1, 0 ,‘00OOD0000000000000000000000000000000000000000000';;
StuffHex(@icons[1, 12], ' 00000000000000007FFFFF00000080000280000111514440" );
StuffHex(®icons 1,24,,'0002000008400004454510400004000017000004&5151000‘);
StuffHex(@icons{1, 36 ], * 0004000010000004A54510000004000017FEOOF4A5151003" )
StuffHex(@icons{1, 48], ' 0184000013870327FFFFF 10F 06400000021B0CFFFFFFFC37" );
StuffHex(@icons[1, 60], ' 1800000000683000000000D7 7FFFFFFFFFABCO0000000356" );
StuffHex(®icons[1, 72], ' 8600000001AC87F 000000158841000CCC1B087F000CCC160" );
StuffHex(@icons(1, 84], *8000000001C0C000000003807FFFFFFFFF0007800001E000" ),
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{ Trash Can }
StuffHex(3icons[2, 0], '000001FC0O00000000E0600000000300300000000C0318000' );
StuffHex(a@icons{2, 12], ' 00013849800000026C4980000004C0930000000861260000° );
StuffHex(@lcons[2, 24], '0010064FE0000031199830000020E6301800002418E00800" );
StuffHex(@icons[2, 36), '0033E3801C0000180E002C00000FF801CC0O000047FFEOCCD" ),
StuffHex(®1icons[2, 48], ‘ 000500004C000005259A4C000005250A4C00000525FA4C00" );
StuffHex(@icons(z, 60}, ‘000524024C00000524924C00600524924C0090E524924C7C" ),
StuffHex(@icons{2, 72], ' 932524924082A44524924D01C88524924CF 10C4524924C09" );
StuffHex(@icons{2, 84], ' 0784249258E70003049233100000E000E40800001FFFC3F0" ).
{ tray }
StuffHex(aicons{3, ¢}, '0006000000000000000000000000000000000000000000000" ),
StuffHex(@icons(3, 12], ' 0000000000000000000000000000000000000007FFFFFFFO" ),
StuffHex(@icons(3, 24], ' 000E00000018001A00000038003600000078006A000000D8" );
StuffHex(@icons(3, 36, ' 00D7FFFFFFB801ACA000035803580000068807FCO00FFDS8" )
StuffHex(aicons(3, 48}, ' 040600180AB80403FFF00D58040000000AB8040000000D58" );
StuffHex(alcons(3, 60], ' 040000000AB807FFFFFFFDS806AC00000AB30S5800000058° ),
StuffHex(aicons[3, 72], ' 06BO00D00DABBO7FCOO0FFD70040600180AEQ0403FFFOODCO" );
StuffHex(alcons{3, 84}, ' 040000000880040000000F 00040000000E0007FFFFFFFCO0" );
{ Flle Cabinet } :
StuffHex(alcons[4, 0], '0007FFFFFCO0000800000C00001000001C00002000003400");
StuffHex(a@icons[4, 12], ' 004000006C0000F FFFFFD40000800000ACO000BFFFFEDA0Q" ),
StuffHex(@icons[4, 24 ], * 00AOO00DZACO000AC7F 02040000A04102AC0000A07F 020400 ),
StuffHex(@icons([4, 36], ' 00A00002AC0000A08082D40000A0FF 82ACO000A00002D400° ).
StuffHex(@icons{4, 48], ' 00AGO0O02ACO000BFFFFED4BO00800000ACO000BFFFFEDAOO" );
StuffHex(aicons4, 60], ' 00A00002AC0000A07F 020400004041 02AC0000A07F 020400 ),
StuffHex(3icons[4, 72], ' 00A00002ACO000A08082D40000A0FF82AC0000A00002D800" ),
StuffHex(aicons[4, 84], ' 00A00002800000BFFFFEEBO000800000CO0000FFFFFF8000" ),
{ drawer }
StuffHex(@icons{5, 0], '000000000000000000000000000000000000000000000000° );
StuffHex(@icons[5, 12}, * 000000000000000000000000000000000000000000000000" );
StuffHex(@icons([5, 24], * 6000000000000000000000600000000000006000000000000° );
StuffHex(@icons[S, 36], ' 60000000000000000000000000000000000000001FFFFFFQ" ),
StuffHex(aicons[s, 48], ' 000038000030000068000070000008000000003FFFFFF1B80" );
StuffHex(aicons(S. 60). ' 0020000013500020000016B000201FEQ01D50002010201AB0° ).
StuffHex(@icons(S, 72], ' 00201FE01560002000001AC0002000001580002020101800° );
StuffHex(@icons[S, 84}, ' 00203FF01600002000001C00002000001800003FFFFFF000° )
END;
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PROCEDURE DrawIcon(whichIcon,n v: INTEGER)
VAR srcBits: BitMap;
srcRect, dstRect: Rect;
BEGIN
srcBits.baseAddr : =aicons[whichIcon];
sroBits.rowBytes:=6;
SetRect(srcBits.bounds, 0, 0, 48, 32);
> sTCRect : =srcBlts.bounds;
“ustRect:=srcrect;
of fsetRect(dstRect, h, v);
capyaits(srcmts, thePort”.portBits, srcRect, dstRect, sreor, Nil);
END;

PROCEDURE DrauStuff

VAR 1: INTEGER,
tempRect: Rect;
myPoly PolyHandle;
RgnHandle;
myPattern Pattern;

BEGIN
StuffHex(amyPattern, ' 804020000204080C" );

tempRect := thePort".portRect;
ClipRect(tempRect);
EraseRoundiect( tempRect, 30, 20);
FrameRoundRect(tempRect, 30, 20);

{ draw two horizontal lines across the top }
HoveTo(0, 18);

LineTo(719, 18);

HoveTo(0, 20);

LtineTo(719, 20);

{ oraw givicer lines }
HoveTo(0, 134);
LineTo(719, 134);
HoveTo(0, 248);
tineTo(719, 248).
HoveTo(240, 21);
LineTo(240, 363);
HoveTo(480,21);
LineTo(480, 363);
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{ draw title }

TextFont(0);

MoveTo(210, 14);

DrawString(‘Look what you can draw with QuickDraw');

{-———--- draw text samples --------- }
MoveTo(80, 34); DrawString('Text');

TextFace([bold]);
MoveTo(70,55); DOrawString('Bold®);

TextFace([italic]):
MoveTo(70, 70); DrawString('Italic’);

TextFace([underlinel);
HoveTo(70, 85); DrawString('Underline');

TextFace([outline]);
MoveTo(70, 100); OrawString('Outline’);

TextFace([shadow]);
MoveTo(70, 115); DrawString(’Shadow');

TextFace([1); { restore to normal }

{ - draw line samples --------- }
MoveTo(330,34); DrawString('Lines');
HoveTo(280, 25); Line(160, 40);

PenSize(3,2);
MoveTo(280, 35); Line(160,40);

PenSize(s6, 4);
MoveTo(280, 46); Line(160, 40);

PenSize(12, 8);
PenPat(gray); )
MoveTo(280,61); Line(160, 40);
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PenSize(15, 10);
PenPat(myPattern);
MoveTo(280, 80); Line(160, 40);
PenNormal;

{ ———=m== draw rectangle samples --------- }
MoveTo(560, 34); DrawString('Rectangles');

SetRect(tempRect, 510, 40, 570, 70);
FrameRect (tempRect );

OffsetRect(tempRect, 25, 15);
PenSize(3, 2);
EraseRect(tempRect);
FrameRect(tempRect );

OffsetRect(tempRect, 25, 15);
PaintRect(tempRect);

OffsetRect(tempRect, 25, 15);
PenNormal,
FillRect(tempRect, gray).
FrameRect (tempRect )

- OffsetRect(temoRect, 25, 15);
FillRect(tempRect, myPattern);
FrameRect(tempRect);

{ - draw roundRect samples --------- }
MoveTo(70,148); DrawString('RoundRects');

SetRect(tempRect, 30, 150, 90, 180);
FrameRoundReot( tompRoot, 30, 20);

OffsetRect(tempRect, 25, 15);
PenSize(3,2);
EraseRoundRect(tempRect, 30, 20);
FrameRoundRect (tempRect, 30, 20);

OffsetRect(tempRect, 25, 15);
PaintRoundRect (tempRect, 30, 20);
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OffsetRect(tempRect, 25, 15);
PerNormal;

FillRoundRect (tempRect, 30, 20, gray):
FrameRoundRect (tempRect, 30, 20);

0ffsetRect (tempRect, 25, 15);
FillRoundRect(tempRect, 30, 20, myPattern);
FrameRoundRect(tempRect, 30, 20);

{ —--—m-- draw bit image samples --------- }
MoveTo(320, 148); DrawString('Bit Images').

Drawlcon(0, 266, 156);
DrawIcon(1, 336, 156);
DrawIcon(2, 406, 156);
prawIcon(3, 266, 196);
DrawIcon(4, 336, 196);
DrawIcon(5, 406, 196);

{ ——----- draw Wedge samples --------- }
MoveTo(570, 148); DrawString('Wedges');

SetRect(tempRect, 520, 153, 655, 243);
FillArc(tempRect, 135, 65, dkGray);
FillArc(tempRect, 200, 130, myPattern);
FillArc(tempRect, 330, 75, gray),
FrameArc(tempRect, 135, 270);
OffsetRect(tempRect, 20, 0);
PaintArc(tempRect, 45, 90);

{---=--- draw polygon samples --------- }

HoveTo(80,262); DrawString('Polygons');
myPoly:=0penPoly,

MoveTo(30, 290);

LineTo(30, 280);

LineTo(50, 265);

LineTo(90, 265);

LineTo(80, 280);

LineTo(95, 290);

LineTo(30, 290);
ClosePoly; { end of definition }
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FramePoly(myPoly);

OffsetPoly(myPoly, 25, 15);
PenSize(3, 2);
ErasePoly(myPoly);
FramePoly(myPoly);

0ffsetPoly(myPoly, 25, 15);
PaintPoly(myPoly),

OffsetPoly(myPoly, 25, 15);
PenNormal;
FillPoly(myPoly, gray).
FramePoly(myPoly);

OffsetPoly(myPoly, 25, 15);

FillPoly(myPoly, myPattern);

FramePoly(myPoly),;
KillPoly(myPoly);

{ - demonstrate region clipping --------- }

HoveTo(320,262); DrawString('Regions');

SetRect(tempRect, 260, 270, 460, 350);

FrameRoundRect (tempRect, 24, 16);
HoveTo(275, 335); { define triangular hole }

LineTo(325, 285);
LineTo(375. 335):

LineTo(275, 335);

SetRect(tempRect, 365, 277, 445, 325);

FrameOval(tempRect);

HidePen;
CloseRgn(myRgn);

SetClip(myRgn);
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FOR i:=0 T0 6 DO { draw stuff inside the clip region }
BEGIN
MoveTo(260, 280+12+#1);
DrawString('Arbitrary Clipping Regions');

’

ClipRect(thePort".portRect);
DisposeRgn(myRgn);

{ —-- draw oval samples --------- }
toveTo(580,262); ODrawString(‘'Ovals');

SetRect(tempRect, 510, 264, 570, 294);
FrameOval(tempRect);

OffsetRect(tempRect, 25, 15);
PenSize(3,2);
EraseOval(tempRect);
FrameQval(tempRect);

OffsetRect (tempRect, 25, 15);
PaintOval(tempRect);

OffsetRect(tempRect, 25, 15);
PenNormal,
FillOval(tempRect, gray);
Franeﬂval(tenpRect?;

offsetRect(tempRect, 25, 15);
FillOval(tempRect, myPattern);
FrameQval(tempRect);

END; { DrawStuff }
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BEGIN { main program }
{ Initialization - Gereric to all applications using QuickDraw }

QDInit(®heapBuf, aheapBuf{10000), aHeapFull); { Must do this once at

beginning }
OpenPort(amyPort);
PaintRect(thePort” .portRect); { Paint grey background }

InitIcons;
DrawStuff;
Tone(2000, 500); { Beep tore of (1/2000)*10°6 == S00 cycles/sec for
500 milliseconds }
ReadLn; { wait until RETURN entered before terminating program }
END.
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E.142 Boxes
The program Boxes (in the file QD/Boxes. TEXT) uses the Graf3D routines to
draw random three-dimensional boxes on a grid, as shown in Figure E-27.

Figure E-27
Boxes

The file QD/M/Boxes.TEXT is an exec file that can be used to rebuild this

sample program. Disregard any warning messages from the linker about name
conflicts.
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PROGRAM Boxes;

{ Sample program illustrating use of the Graf3D unit by drawing random
3D boxes on a grid. }

USES
{$U QD/QuickDraw.0B8) } QuickDraw,
{$U QD/Graf3D.0BJ } Graf3D,
{su QD/QDSupport.08J } QDSupport,

CONST boxCount = 15;
TYPE Box3D=RECORD

ptl: Point3D;
pt2: Point3D;

dist: REAL;
END;
VAR
heapBuf : ARRAY([0..8192] OF INTEGER; {16k bytes}
GPortl: GrafPort;
GPort2: Pori3d;
myPort: GrafPtr;

myPort3D:  Port3DPtr;

boxArray: ARRAY[0..boxCount] OF Box3D;
nBoxes: INTEGER;

i: INTEGER:

FUNCTION HeapError{(hz: QDPtr; bytesNeeded: INTEGER): INTEGER;

{ this procedure gets called when the heap zone is full }

BEGIN
WRITELN('The heap is full. The program must now terminate! ');
HALT;

END;

FUNCTION Distance(pti, pt2: POINT3D): REAL;
VAR dx, dy,dz: REAL;
BEGIN

dx:=pt2.X - pt1.X;

dy:=pt2.¥ - pt1.Y;

dz:=pt2.Z - pti1.Z;

Distance:=SQRT{dx*dx + dy*dy + dz+dz);
END;
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PROCEDURE MakeBox;

VAR myBox: Box3D;
i, 53,nv: INTEGER;
pl,p2: Point3D;

myRect : Rect;
testRect: Rect;

BEGIN
pl.x:=Random mod 70-15;
pl.y:=Random mod 70 -10;
p1.2:=0.0;
p2.x:=p1.x + 10 + ABS(Random) MOD 30;
p2.y:=pl.y + 10 + ABS(Random) MOD 45; .
p2.2:=p1.z + 10 + ABS(Random) MOD 35;

{ reject box if it intersects one already in list }
SetRect(myRect, ROUND(p1.x), ROUND(p1.y), ROUND(p2.x), ROUND(p2.y));
FOR i:=0 TO nBoxes-1 DO
BEGIN
VITH boxArray(i] DO
SetRect(testRect, ROUND(pt1.x), ROUND(ptl.y),
ROUND(pt2.x), ROUND(pt2. y{);
IF SectRect(myRect, testRect, testRect) THEN EXIT(MakeBox):
END;

myBox.pti:=pl;
myBox.pt2:=p2;

{ calc midpoint of box and its distance from the eye }
pl.x:=(pl.x + p2.x)/2.0;

pl.y:=(pl.y + p2.y)/2.0;

pl.z:=(pi.z + p2.2)/2.0;

Transform(pl, p2);

myBox.dist:=Distance(pZ, myPort3D".eye); { distance to eye }

i:=0;
pboxArray[nBoxes].dist:=myBox.dist; { sentinel }
WHILE myBox.dist > boxArray[i].dist DO i:=i+1; {insert in order of dist}
FOR j:=nBoxes DOWNTO i+1 DO boxArray[j]:=boxArray{j-1};
boxArray{i]:=myBox;
nBoxes : =nBoxes+1;

END;
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PROCEDURE DrawBox(ptl, pt2: Point3D);
{ draws a 3D box with shaded faces. }
{ only shades correctly in one direction }

VAR tempRgn: RgnHandle;
BEGIN

E

tempRgn: =NewRgn;

gn;
MoveTo3D(pti.x, ptl.y,pti.z); { front face, y=yl }

LineTo3D(ptl.x, ptl.y, pt2.2z);
LineTo3D(pt2.x, pti.y, pt2.2);
LineTo3D(pt2.x, ptl.y, pt1.z);
LineTo3D(ptl.x, ptl.y,ptl1.z);
CloseRgn(tempRgn);
FillRgn(tempRgn, vhite);

an,
HoveTo3D(ptl.x, ptl.y, pt2.z); { top face, z=22 }

LineTo3D(ptl.x, pt2.y, pt2.2);
LineTo3D(pt2.x, pt2.y, pt2.2);
LineTo3D(pt2.x, ptl.y, pt2.2);
LineTo3D(ptl.x, pti.y, pt2.2);
CloseRgn(tempRgn);
FillRgn(tempRan, gray);

OpenRgn;

MoveTo3D(pt2.x,ptl.y,ptl.z); { right face, x=x2 }

LineTo30{pt2.x, pti.y, pt2.2);
LineTo3D(pt2.x, pt2.y, pt2.2);
LineTo3D(pt2.x, pt2.y, pti.z);
LineTo3D(pt2.x,ptl.y, pt1.z);
CloseRgn( tempRgn);
FillRgn(tempRgn, black);

PenPat(white);
MoveTo3D(pt2.x, pt2.y, pt2.2);
LineTo30{pt2.x, pt2.y,pti.z):;
LineTo3D(pt2.x, ptl.y, ptl.2);
PenNormal;

NgfsposeRm(tengn);
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BEGIN { main program }
{ Initialization - Generic to all applications using QuickDraw }
QDInit(aheapBuf, ®heapBuf[8192], aheapError); { Must do this once at

beginning )
myPort := aGPorti;
CpenPort(myPart);
myPort3D := aGPort2;
Open3DPort(myPort3D);
ViewPort(myPort".portRect); { put the image in this rect }
LookAt(-100, 75, 100, -75); { aim the camera into 3D space }
ViewAngle(30); { choose lens focal length }
Identity; Roll(20); Pitch(70); { roll and pitch the plane }
PenPat(white);
BackPat(black);

EraseRect(myPort".portRect);

FOR i:=-10 TO 10 DO
BEGIN
HoveTo3D(i*10, -100, 0);
LineTo3D(i*10, +100, 0);
END;

FOR i:=-10 TO 10 DO
BEGIN
MoveTo3D(-100, 1*10, 0);
LineTo3D(+100, i*10, 0);
END;

nBoxes:=0;

REPEAT MakeBox; UNTIL nBoxes=boxCount;

FOR i:=nBoxes-1 DOWNTO 0 DO
OrawBox{boxArray{i].pt1, boxArray[i].pt2);

Tone(2000, S00); {Beep tone of (1/2000)*10°6 == 500 cycles/sec for
500 milliseconds }
ReadLn; { Wait until RETURN entered before terminating program }

END.
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E.15 QDSupport
The QDSupport unit (in the file QD/QDSupport.TEXT) provides the
initlalization that you need to use QuickDraw In the QDINit procedure, as well
as procedures for simplified access to mouse tracking, the mouse button, and
sound generation, and useful definitions of font numbers. For more detailed
information on mouse-handling routines and sound, refer to Appendix F,
Hardware Interface.

UNIT QDSupport;
INTERFACE

USES
{$U QD/UnitStd.083 } UnitSta,
{$U QD/UnitHz.0B2  } UnitHz,
{$U QD/Hardware.0BJ } Hardware,
{$U QD/Fontmgr.0BJ % Fontmgr,

{$U QD/QuickDraw.0BJ QuickDraw;
CONST

{-—==mm=——- Font Numbers ---------- }
FTilei2 = 4; {proportional}
FTile18 = 5; {proportional}
FTilez4 = 6; {proportional}
FP15Tile = 7; {Monospaced - 8 lines/inch & 15 chars/inch}
FP12Tile = 8; {Honospaced - 6 lines/inch & 12 chars/inch}
FP10Tile = 9; {Monospaced - 6 lines/inch & 10 chars/inch}
FCent12 = 10; {proportional}
FCent18 = 11; {proportional}
FCent24 = 12; {proportional}
FP12Cent = 13; {Monospaced - 6 lines/inch & 12 chars/inch}
FP10Cent = 14; {Monospaced - 6 lines/inch & 10 chars/inch}
FP20Tile = 19; {Monospaced}
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PROCEDURE QDInit(startPtr, limitPtr: QDPtr; ErrorProc: QDPtr);

{ QDInit: Initializes QuickDraw unit by setting up its heap
zone, global vars, cursor, and the Font Manager it
calls on. }

PROCEDURE GetMouse(VAR pt: Point);
{ GetHMouse: Returns the current mouse location in the local
coordinates of the current graffPort. }

FUNCTION HouseButton: BOOLEAN;

{ MouseButton: Returns TRUE if the mouse button is currently held
down, otherwise FALSE. }

PROCEDURE Tone(wavelLength, duration: Longint);

{ Tone: Produces a square wave tone of the specified
wavelength (microseconds) for the specified duration
(milliseconds). }
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E.16 Glossary
bit image: A collection of bits in memory that have a rectilinear represen-
tation. The Lisa screen is a visible bit image.

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

boundary rectangle: A rectangle defined as part of a bitmap, which encloses
the active area of the bit image and imposes a coordinate system on it. Its
top left comer is always aligned around the first bit in the bit image.

camera eye: A concept in three-dimensional graphics: the point of view and

the viewing angle in which an object appears, independent of the object’s
coordinates.

character style: A set of stylistic variations, such as bold, italic, and
underline. The empty set indicates normal text (no stylistic variations).

clipping: Limiting drawing to within the bounds of a particular area.
clipping region: Same as clipRgn.
clipRgr: The region to which an application limits drawing in a grafPort.

coordinate plane: A two-dimensional grid. In QuickDraw. the grid coordinates
are integers ranging from -32768 to +32767, and all grid lines are infinitely
thin.

cursor: A 16-by-16-bit image that appears on the screen and is controlled by
the mouse.

cursor level: A value, initialized to 0 when the system is booted, that keeps
track of the number of times the cursor has been hidden.

empty: Containing no bits, as a shape defined by only one point.
font: The complete set of characters of one typeface, such as Century.
frame: To draw a shape by drawing an outline of it.

global coordinate system: The coordinate system based on the top left corner
of the bit image being at (0,0)

Graf3D: A three-dimensional graphics unit that calls QuickDraw routines,

graffort: A complete drawing environment, including such elements as a
bitmap, a subset of it in which to draw, a character font, patterns for drawing
and erasing, and other pen characteristics.

grafPtr: A pointer to a grafPort.

handle: A pointer to one master pointer to a dynamic, relocatable data
structure (such as a region).

hotspot: The point in a cursor that is aligned with the mouse position.
ke To stretch part of a character back under the previous character.
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local coordinate systeme The coordinate system local to a grafPort, imposed
by the boundary rectangle defined in its bitmap.

missing symbol: A character to be drawn in case of a request 10 draw a
character that is missing from a particular font.

pattem:  An 8-by-8-bit i , used to define a repeating design (such as
stripes) or tone (such as gray{

pattem transfer mode: One of eight transfer modes for drawing lines or
shapes with a pattem.

picture: A saved sequence of QuickDraw drawing commands (and, optionally,
picture comments) that you can play back later with a single procedure call;
also, the image resulting from these commands.

picture comments: Data stored in the definition of a picture which does not
affect the picture’s appearance but may be used to provide additional
information about the picture when it's played back.

picture frame: A rectangle, defined as part of a picture, which surrounds the
picture and gives a frame of reference for scaling when the picture is drawn.

pixel: The visual representation of a bit on the screen (white if the bit is 0,
black if it's 1).

point: The intersection of a horizontal grid line and & vertical grid line on
the coordinate plane, defined by a horizontal and a vertical coordinate.

polygorr A sequence of connected lines, defined by QuickDraw line-drawing
commands.

port: GrafPort or Port3D.

Port3D: A data structure in Graf3D that maps three-dimensional coordinates
into a two-dimensional QuickDraw grafPort.

Port3DPtr: A pointer to a Port3D.
portBits: The bitmap of a grafPort.
portBits.bounds: The boundary rectangle of a grafPort's bitmap.

portRect: A rectangle, defined as part of a grafPort, which encloses a subset
of the bitmap for use by the grafPort.

region: An arbitrary area or set of areas on the coordinate plane. The
outline of a region should be one or more closed loops.

row width: The number of bytes in each row of a bit image.
scale: To shrink or expand by a specified factor.
solid: Filled in with any pattern.

source transfer mode: One of eight transfer modes for drawing text or
transferring any bit image between two bitmaps.
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style: See character style.
thePort: A global variable that points to the current grafPort.
thePort3D: A global variable that points to the current Port3D.

transfer mode: A specification of which boolean operation QuickDraw should
perform when drawing or when transferring a bit image from one bitmap to
another.

transiate: To move in three-dimensional space by a specified amount.
transformation matrix: Same as xForm matrix.

viewing pyramid: The portion of three-dimensional space that a camera eye
can see. The pyramid’s apex is the point of the camera eye; its base is the
viewRect in a Port3D.

visRg: The region of a grafPort which is actually visible on the screen.

xForm matrix: A 4xd matrix that holds an equation to transform points
plotted in three~dimensional coordinates into two-dimensional screen
coordinates.
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Hardware Interface

The hardware interface software provides an interface for accessing and
controlling several parts of the Lisa hardware. The hardware/software
capabilities addressed include the mouse, the cursor, the display, the contrast
control, the speaker, both undecoded and decoded keyboard access, the micro-
second and millisecond timers and the hardware clock/calendar.

This appendix contains Pascal procedure and function declarations interleaved
with text describing them. Pascal type declarations and a summary of the
function and procedure declarations can be found in Section F.10, Interface of
the Hardware Unit.

Programs using this unit should be compiled against the file QD/Hardware.08J
and linked to the file QD/HWINtL.0BJ.

F.1 The Mouse
F.1.1 Mouse Location

Procedure Mouset_ocation (var x: Pixels; var y: Pixels);

The mowse is a pointing device used to indicate screen locations.
Mousel_ocation returns the location of the mouse. The X-coordinate can range
from 0 to 719, and the Y-coordinate from 0 to 363. The initial mouse
location is 0,0.

F.1.2 Mouse Update Frequency
Procedure Mouselpdates (delay: MilliSeconds);

Software knowledge of the mouse location is updated periodically, rather than
continuously. The frequency of these updates can be set by calling

The time between updates can range from 0 milliseconds
{continuous updating) to 28 milliseconds, in intervals of 4 milliseconds. The
initial setting is 16 milliseconds.

F.1.3 Mouse Scaling
Procedure MouseScaling (scaleBoolean);
Procedure MouseThresh (threshold: Pixels):

The relationship between physical mouse movements and logical mouse move-
ments is not necessarily a fixed linear mapping. Three alternatives are
available: 1) unscaled, 2) scaled for fine movernent and 3) scaled for coarse
movement. Initially mouse movements are unscaled.

when mouse movement is wasca/eq a horizontal mouse movermnent of x units
yields a change in the mouse X-coordinate of x pixels. Similiarly, a vertical
movement of y units yields a change is the mouse Y-coordinate of y pixels.
These rules apply independent of the speed of the mouse movement.
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when mouse movement is scaleg horizontal movements are magnified by 3/2
relative to vertical movements. This is to compensate for the 2/3 aspect
ratio of pixels on the screen. When scaling is in effect, a distinction is made
between Ane (small) movements and coarse (large) movements. Fine move-
ments are slightly reduced, while coarse movements are magnified. For scaled
fine movements, a horizontal mouse movement of x units yields a change in
the X-coordinate of x pixels, but a vertical movement of y units yields a

of (2/3)y pixels. For scaled coarse maovements, a horizontal movement
a x units yielas a change of (3/2)*x pixels, while a vertical movements of y
units yields a change of y pixels.

The distinction between fine movements and coarse movements is determined
by the sum of the x and y movements each time the mouse location is
updated. If this sum is at or below the #rss//q the movement is considered
to be a fine movement. Values of the threshold range from 0 (which yields all
coarse movements) to 256 (which yields all fine movements). Given the
default mouse updating frequency, a threshold of about 8 (threshold's initial
setting) gives a comfortable transition between fine and coarse movements.

MaouseScaling engbles and disables mouse scaling.  MouseThresh sets the
threshold between fine and coarse movements.

Faa Mouse Odometer
Function MouseCdometer: ManyPixels;

In order to properly specify, design and test mice, it's important to estimate
how far a mouse moves during its lifetime. MouseOdometer retumns the sum
of the X and Y mavements of the mouse since boot time. The value retumed
is in (unscaled) pixels. There are 180 pixels per inch of mouse movement.

F.2 The Cursor
Procedure Cursorimage (hotX: Pixels; hotY: Pixels; height: Cursoreight; data:
CursorPtr; mask: CursorPtr);

The cwrsor is a small image that is displayed on the screen. Its shape is
specified by two bitmeps, called a#ls and mesk These bitmaps are 16 bits
wide and from 0 to 32 bits high. The rule used to combine the bits already
on the screen with the data and mask is

screen <~ (screen and (ot mask)) xor data.
The effect is that white areas of the screen are replaced with the cursor
data. Black areas of the screen are replaced with (not mask) xor data. If the

data and mask bitmaps are identical, the effect is to or the data onto the
screen.

The cursor has both a Jocstion and a folspot The location is a position on
the screen, with X-coordinates of 0 to 719 and Y-coordinates of 0 to 363.
The hotspot is a position within the cursor bitmaps, with X- and Y-coordi-
nates ranging from 0 to 16. The cursor is displayed on the screen with its
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hotspot at its location. If the cursor's location is near an edge of the screen,
the cursor image may be partially or completely off the screen.

Most cursor operations can be performed by calling the SetCursor, HideCursor,
ShowCursar, and ObscureCursar procedures defined by QuickDraw (see Section
E.9.2, Cursor-Handling Routines). Additional capabilities are provided by the
Hardware Interface routines described below.

The Cursorimage procedure is used to specify the data bitmap, mask bitmap,
height and hotspot of the cursor. Initially the cursor data and mask bitmaps
contain all zeros, which yields a blank (invisible) cursor. The initial hotspot is
0o

F.2.1 CursorMouse Tracking
Procedure CursorTracking (track: Boolean);
Procedure Cursoriocation (x Pixels; y: Pixels);

Cursor Tracking enables and disables cursor Laoking of the mouse. when
tracking is enabled, the cursor location is changed to the mouse location each
time the mouse moves. Setting the cursor location by calling Cursorlocation
will have no effect; the cursor sticks with the mouse.

when tracking is disabled, the mouse location and cursor location are indepen-
dent. Calling Cursort ocation will move the cursor; moving the mouse will not.

when tracking is first enabled (i.e., on each transition from disabled to
enabled) the mouse location is modified to equal the cursor location. There-
fore, enabling tracking does not move the cursor; it does modify the mouse
location. Initially tracking is enabled.

F.22 The Busy Cursor

Procedure Busylmage (hotX: Pixels; hotY: Pixels; height: CursorHeight; data:
CursorPtr; mask: CursorPtr);

Procedure BusyDelay (delay: Milliseconds);

Applications may desire to display a sy crsor (e.g., an hourglass) when an
operation in progress requires more than a few seconds to complete. The
BusyImage procedure is used to specify the data bitmap, mask bitmap, height
and hotspot of the busy cursor.

A call to BusyDelay specifies that the normal cursor should currently be
displayed, and that display of the busy cursor should be delayed for the
specified number of milliseconds. Subseguent calls to BusyDelay override
previous calls, postponing display of the busy cursor. If no calls to BusyDelay
occur for the specified number of milliseconds, the busy cursor will be
displayed until the next call to BusyDelay.

Initially the busy cursor data and mask bitmaps contain all zeros, which yields
a blank (invisible) cursor. The Initial hotspot is 0,0. The initial busy delay is
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infinite, that is, the busy cursor will not be displayed until BusyDelay is
called.

F.3 The Display Screen
Procedure ScreenSize (var x: Pixels; var y: Pixels);
The display screen is a &/t mggped display that is, each pixel on the screen
is controlled by a bit in main memory. The display has 720 pixels horizontally

and 364 lines vertically, and therefore requires 32,760 bytes of main memory.
The screen size may be determined by calling ScreenSize.

Function FrameCounter: Frames;

The screen is redisplayed about 60 times per second. A frame counter is
incremented between screen updates, at the vertical retrace interrupt. The
frame counter is an unsigned 32-bit integer which is reset to 0 each time the
machine is booted. FrameCounter returns this value. An application can
synchronize with the vertical retraces by watching for changes in the value of
this counter. The frame counter shauld 72/ be used as a timer; use the
millisecond and mircosecond timers instead.

F.3.1 Screen Contrast
Function Contrast: ScreenContrast;
Procedure SetContrast (contrast: ScreenContrast);

The display's contrast level is under program control. Contrast values range
from 0 to 255 ($FF), with 0 as maximum contrast and 255 as minimum.
Contrast returns the contrast setting; SetContrast sets the screen contrast.
The low order two bits of the contrast value are ignored. The injtial contrast
value is 128 ($80).

Procedure RampContrast (contrast: ScreenContrast);

A sudden change in the contrast level can be jarring to the user.
RampCcntrast gradually changes the contrast to the new setting over a period

of about 3 second. Ram wrast returns immediately, then ramps the

contrast using interrupt driven processing.
F.3.2 Automatic Screen Fading
Function DimContrast: ScreenContrast;
Procedure SetDimContrast (contrast: ScreenContrast)

The screen contrast level is automatically dimmed if no user activity is noted
over a specified period (usually several minutes). This is done in order to
preserve the screen phospher. DimContrast returns the contrast value to which
the screen is dimmed; SetDimContrast sets this value. The initial dim
contrast settlng is 176 ($80). ‘
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Function FadeDelay: MilliSeconds;
Procedure SetFadeDelay (delay: MilliSeconds);

The delay between the last user activity and dimming of the screen is under
software control. FadeDelay returns the fade delay; SetFadeDelay sets it.
The actual delay will range from the specified delay to twice the specified
delay. The initial delay period is five minutes.

when the screen is dim, user interaction will cause the screen contrast to
retumn to its normal bright level (determined by the Contrast and SetContrast
routines defined above). Moving the mouse or pressing a key on the keyboard
(e.g., SHIFT) is enough to trigger the screen brightening. Calling
Cursorl_ocation or SetFadeDelay also indicates user activity.

F.4 The Speaker
Function Volume: SpeakerVolume;
Procedure SetVolume (volume: SpeakerVolume);
Procedure Noise (wavel engtic MicroSeconds);
Procedure Silence;
Procedure Beep (wavelength: MicroSeconds; duration: MilliSeconds);

The routines in this section provide square wave output from the Lisa speaker.
The speaker volume can be set to values in the range 0 (soft) to 7 (loud).
Volume reads the volume setting; SetVolume sets it. The initial volume
setting is 4.

Noise produces a square wave of approximately the specified wavelength.
Silence stwts off the square wave. The minimum wavelength is about 8
microseconds, which corresponds to a frequency of 125,000 cycles per second,
well above the audible range. The maximum wavelength is 8,191 micro-
seconds, which corresponds to about 122 cycles per second.

Noise and Silence are called in pairs to start and stop square wave output. In
contrast, Beep starts square wave output which will automnatically stop after
the specified period of time. The effects of Noise, Silence and Beep are
overridden by subsequent calls.

FS5 The
The routines in this section provide an interface to the keyboard, the keypad,
the mouse button and plug, the diskette buttons and insertion switches, and
the power switch. Two interfaces are provided, a pollable keyboard state and
8 queue of keyboard events.

Three physical keyboard layouts are defined, the “Old US Layout” (with 73
keys on the main keyboard and numeric keypad), the “Final US Layout™ (76
keys) and the “European Layout” (77 keys). Each key has been assigned a
keycooe which uniguely identifies the key. Keycode values range from 0 to
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127. Table F-1 defines the keycodes for the "Final US Layout”, using the
legends from the US Keyboard. The "0ld US Layout™ has three less keys; |\,
Alpha Enter, and Right Option are not on the old keyboard. The "European
Layout™ has one additional key, ><, with a keycode of $43.

Two keys on the "0ld US Layout™ generate keycodes different from the
corresponding keys on the “Final US Layout™. To aid in compatibility,
software changes the keycode for from $7C to $68, and the keycode for
Right Option from $68 to $4E.

Table F-1

Keycodes for “Final US Layout™

WIGH®Y 000 | o1 | pio | 0w | 100 | 101 | 110 | 111
D 1 2 3 4 5 6 7
0opo f 2
0 e
ooo1 | orsk1 ) . a
1 VINSERTED I ) 6 2
0010 | orsk 1 U & 4
2 BUTTON 7 3
o011 | oisk 2 F oy $
% JINSERTED 8 4
0100 | bIsk 2 % ;
4 BUTTON 5 1
101 § PARALLEL |-
0101 | eokaLel | R Q
0110 § noust
6 | BuTTON T S
0111 | nouse
7 PLUG M w
1000 | Ppouer ~
8 | sutToN N b
1601
9 F z
19)];0 G X
0
1811 H D
1100 LEFT
G v OPTION
1101 chps
D C LOCK
1110
: B SHIFT
111 ’
L N «®
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F.5.1 Keyboard Identification
Function Keyboard: Keybdld;
Function Legends: Keybdid;
Procedure Setlegends (i¢: Keybdid);

Lisa software supports a host of gifferent keyboards. Each keyboard has three
major attributes: manufacturer, physical /gyl and Jegends. The chart
below describes how these three attributes are combined to form a Keyboard
identi- fication number. The keyboards self identify when the machine is
turned on and when a new Keyboard is attached. Keyboard returns the
fdentification number of the keyboard currently attached. l.egends and
Setlegends provide a means of pretending to have different legends, without
physically replacing the keyboard.

Keyboard identification numbers:

7 6 5 4 3 2 1 0
[ Manufacturer | Layout | Legends ]
Manufacturer:
00 -- APD (e, TKC)
01 -
10 -- Keytronics
Layout:
00 -- Old US (73 keys)
01 --

10 -- European (77 keys)
11 -- Final US (76 keys)

Layout/l_egends:

$0F -- 0Old US

$26 -- Swiss-German (allocated for proposed software)
$27 -- Swiss-French (allocated for proposed software)
$29 -- Portuguese %allocated for proposed softwareg
$29 -- Spanish-Latin American (allocated for proposed software
$2A -- Danish {allocated for proposed software)
$2B -- Swedish (hardware not yet available)
$2C -- [Itallan {hardware not yet available)

$20 -- French
$2E -~ German
$2F - UK
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$3C - APL (allocated for proposed software)
$3D -- French-Canadian {allocated for proposed software)
$3E -- US-Dvorak (allocated for proposed software)

$3F -- Flnal US
F.5.2 Keyboard State
Function KeylsDown (key: KeyCap} Boolean;
Procedure KeyMap (var keys: KeyCapSet);

Low level access 10 the keyboard is provided through a pollable keyboard
state. This state information is based on the physical keycodes deflned above.
KeylsDown returns the position of a single specified key. KeyMap returns a
128-bit map, one bit for each key. A zero indicates the key 1s up, a one
indlcates down. For the mouse plug, a zero indicates unplugged, a one inoi-
cates plugged in. Certain keys are not pollable; the corresponding bits will
always be zero. These keys are the diskette insertion switches and buttons,
parallel port, and power switch. (The parallel port and mouse plug Keys are
unreliable across reboots on older hardware.)

F.5.3 Keyboard Events

The hardware interface provides a queue of keyboard events. The events in

the Input gqueue are generally key down transitions. Each event contains the
following information:

keycode -- physical key
ascli -- ASCII interpretation of this key

state -- caps-lock, shift, option, &, mouse button and repeat
mouseX -- X-coordinate of the mouse when the key was pressed
mouseY -- Y-coordinate of the mouse when the key was pressed
time -- value of the millisecond timer when the key was pressed

Keycode -- Keycodes are defined in Table F-1, above.

Ascii -- The ASCII interpretation of keys depends on the state of the caps-
lock, shift and option keys. Six interpretations are associated with each
different keyboard layout:

normal

caps-lock

shift or both shift and caps-lock

option

option with caps-lock

option with shift or both shift and caps-10ck
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In most cases the ASCII value retumed is obvious. The table below lists the

cases that aren’t so obvious.
$00 m Disk 1 Inserted

$00 Disk 1 Button
$00 Disk 2 Inserted
$00 Disk 1 Button

$00 Mouse Plug (in)
$01 Mouse Button (up)
$01 (SOH) Mouse Plug (out)
$03 (ETX) Enter

$08 ) BackSpace

$09 Ta Tab

$0D gR Retum

$1B (ESC) Clear

$1C (FS)  Left
$1D ng Right
$1E (RS) Up

0 (%) Spce

$00 m Power Button
$00 Mouse Button (down)

State -- A 16-bit word is used to return the state of several keys with each
event. Each bit represents one or more Keys; a zero indicates that all of the
keys are up, a one indicates that at least one of the keys is down. An
additional bit indicates, if it is a one, that the event was generated by
repeating the previous event. The following bits of state are currently

assigned:
bit 0: caps-lock
bit 1: left or right shift
bit 2: left or right option
bit 3: & key
bit 4: mouse button
bit 5: this event is a repeat

Certain keys never generate events. These keys are caps-lock, both shift
keys, option keys, and the # key. The mouse button generates events on both
the down and up transitions. Down transitions have an ascil value of 0, up
transitions 1. The mouse plug also generates two different events. when the
mouse is plugged in an event with an asclli value of O is returned, when it is

unplugged a value of 1 is returned.
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Function KeybdPeek (repeats: Boolean; index: KeybdQIndex; var event:
KeyEvent) Boolean;

KeybdPeek is used to examine events in the keyboard gueue, without removing
them from the queue. The first input parameter indicates whether repeats are
desired. The second parameter is the queue index. The first output para-
meter indicates whether the specified queue entry contains an event. To
examine an entire queue, first call KeybdPeek with a queue index of 1. If an
event is returned, call it again with a queue index of 2, etc.

Function KeybdEvent (repeats: Boolean; wait: Boolean; var event: KeyEvent}
Boolean;

KeybdEvent is used both to determine if a keyboard event is available, and to
return the event if one is available. The event is removed from the queue.
KeybdEvent retums a boolean result which is true if an event is returned.
The first parameter to KeybdEvent is used to indicate if the caller will
accept repeated events on this call. The second parameter indicates if the
functions should wait for an event if one is not immediately available.

F.5.4 Dead Key Diacriticals
Many languages employ diacritical marks on certain letters. Several of the
required diacritical mark-letter combinations appear on European keyboards,
but others do not. The combinations shown in the table below may be typed as
a two-key sequence, by first typing the dead key diacritical (which has no
immediate effect), and then typing the letter. Dead key diacriticals appear on
keyboard legends as the diacritical mark over a dotted square or hollow box.

Y

circumflex © --& & i 8 @
grave accent _ —a é i 60 u
tilde " & i B
acute accent | -- & éE i 6 u
umlaut —-8A & 1 8bud

A dead key diacritical followed by a letter which appears in the table above
yields the corresponding character. The event that is generated contains the
keycode, state, mouse location and time that correspond to the letter, but the
ASCII value of the letter-diacritical combination. A dead key diacritical
followed by a space yields just the diacritical mark. The event contains the
keycode, state, mouse location and time corresponding to the space, but the
ASCII value of the diacritical mark. Finally, a dead key diacritical followed
by any other character (i.e., not a space or defined letter) yields the diacrit-
ical mark followed by the other character.

diacritical, defined letter --> foreign character
diacritical, space --> diacritical
diacritical, other character --> diacritical, other character
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F.55
Most keys, if held down for an extended period of time, may generate
multiple events (repeats). The keys that are /¢ repeatable are caps-lock,
both shifts, both options, the & key, the diskette insertion switches and
diskette buttons, parallel port, the mouse button and plug, and the power
button. Several conditions must be satisfied before a repeat is generated.
These conditions are as follows:

Ke! or KeybdEvent is called with repeatsDesired true.
The keyboard event queue is empty.

The key returned in the last event is still down.

No down transitions have occurred since the last event.

5. The key is repeatable.

6. Enough time has elapsed.

Repeats generate events with the following attributes:
keycode -- original keycode

1.
2.
3.
4

ascii original ASCII interpretation

state -- original position of the caps-lock, shift, etc.
mouseX -- revised X-coordinate of the mouse

mouseY -- revised Y-coordinate of the mouse

time -- revised value of the millisecond timer

Procedure RepesatRate (var initial: MilliSeconds; var subsequent: MilliSeconds);
Procedure SetRepeatRate (initial: MilliSeconds; subsequent: MilliSeconds);

The repeat rates can be read and set by calls o RepeatRate and
SetRepeatRate. The rates include an initial delay, which occurs prior to the
first repetition, and a subsequent delay, prior to additional repetitions. They
are both in units of milliseconds. The default repeat rates are 400
milliseconds initially and 100 milliseconds subsequently.

F6 The Microsecond Timer
Function MicroTimer: Microseconds;

The MicroTimer function simulates a continuously rumning 32-bit counter
which is incremented every microsecond. The timer is reset to 0 each time
the machine is booted. The timer changes sign about once every 35 minutes,
and rolls over about every 70 minutes.

The microsecond timer is designed for performance measurements. It has a
resolution of 2 microseconds. Calling MicroTimer from Pascal takes about 135
microseconds. Note that interrupt processing will have a major effect on
microsecond timings.

F-11



Pascal Reference Maral Harawsre lnterface

F.7

F8

F.9

The Millisecond Timer
Function Timer: Milliseconds;

The Timer function simulates a continuously running 32-bit counter which is
incremented every millisecond. The timer is reset to 0 each time the
machine is booted. The timer changes sign about once every 25 days, and
rolls over about every 7 weeks.

The millisecond timer is designed for timing user interactions such as mouse
clicks and repeat keys. It can also be used for performance measurements,
assuming that millisecond resolution is sufficient.

Date and Time

Procedure DateTime (var date: DateArray);

Procedure SetDateTime (date: DateArray);

Procedure DateToTime (date: DateArray; var time: Seconds);

The current date and time are available as a set of 16~bit integers which
represent the year, day, hour, minute and second, by calling DateTime and
SetDateTime. The date and time are based on the hardware clock/calendar.
This restricts dates to the years 1980-1995. The clock/calendar continues to
operate during soft power off, and for brief periods on battery backup if the
machine is unplugged. If the clock/calendar hasn't been set since the last loss
of battery power, the date and time will be midnight prior to January 1, 1980.
Setting the date and time also sets the time stamp described below.
DateToTime converts a date and time to a time stamp, defined in the next
section.

Time Stamp

Function TimeStamp: Seconds;

Procedure SetTimeStamp (time: Seconds);

Procedure TimeToDate (time: Seconds; var date: DateArray)

The current date and time are also available as a 32-bit unsigned integer
which represents the number of seconds since the midnight prior to 1 January
1881, by cailing TimeStamp and SetTimeStamp. The time stamp will roll over
once every 135 years. Beware--for dates beyond the mid 1960's, the sign bit
is set. The time stamp is based on the hardware clock/calendar. This clock
continues to operate during soft power off, and for brief periods on battery
backup if the machine is unplugged. If the clock/calendar hasn't been set
since the last loss of battery power, the date and time will be midnight prior
to January 1, 1980. Setting the time stamp also sets the date and time
described above. Since the date and time is restricted to 1980-1995, the time
stamp is also restricted to this range. TimeToDate converts a time stamp to
the date and time format defined above.
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F.10 Interface of the Hardware Unit

Unit Hardware;

Interface
type
Pixels = Integer;
ManyPixels = LongInt;
CursorHeight = Integer;
CursorPtr = “Integer;
DateArray = Record
year: Integer;
day: Integer;
tour: Integer;
minute: Integer;
second: Integer;
end;
Frames = LongInt;
Seconds = LongInt;
MilliSeconds = LongInt;
MicroSeconds = LongInt.
SpeakerVolume = Integer;
ScreenContrast = Integer:
KeybdQIndex = 1..1000;
KeybdId = Integer;
KeyCap = 0..127;
KeyCapSet = Set of KeyCap;
KeyEvent = Packed Record
key: KeyCap;
ascii: Char;
state: Integer;
mouseX: Pixels;
mouseY: Pixels:
time: MilliSeconds;
end;
{ Mouse }

Procedure MouselLocation (var x: Pixels; var y: Pixels);
Procedure HouseUpdates (delay: MilliSeconds);
Procedure MouseScaling (scale: Boolean);

Procedure MouseThresh (threshold: Pixels);

Function MouseOdometer: ManyPixels;
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{ Curscr }

Procedure CursorLocation (x: Pixels; y: Pixels);

Procedure CursorTracking (track: Boolean);

Procedure CursorImage (hotX: Pixels; hotY: Pixels; height:
CursorHeight; data: CursorPtr; mask: CursorPtr);

Procedure BusyImage (hotX: Pixels; hotY: Pixels; height:
CursorHeight; data: CursorPtr; mask: CursorPtr);
Procedure BusyDelay (delay: MilliSeconds);

{ Screen }

Function FrameCounter: Frames;
Procedure ScreenSize (var x: Pixels; var y: Pixels);

Function Contrast: ScreenContrast;

Procedure SetContrast (contrast: ScreenContrast);
Procedure RampContrast (contrast: ScreenContrast);
Function DimContrast: ScreenContrast;

Procedure SetDimContrast (contrast: ScreenContrast);

Function FadeDelay: MilliSeconds;
Procedure SetFadeDelay (delay: MilliSeconds):

{ Speaker }

Function Volume: SpeakerVolume;

Procedure SetVolume (volume: Speakervolume);

Procedure Noise (wavelLength: MicroSeconds);

Procedure Silence;

Procedure Beep (waveLength: MicroSeconds; duration: MilliSeconds);
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{ Keyboard }

Function Keyboard: KeybdId;

Function Legends: KeybdId;

Procedure Setlegends (id: KeybdId);

Function KeyIsDown (key: KeyCap): Boolean;

Procedure KeyMap (var keys: KeyCapSet);

Function KeybdPeek (repeats: Boolean; index: KeybdQIndex; var
event: KeyEvent): Boolean; ‘

Function KeybdEvent (repeats: Boolean; wait: Boolean; var event:
KeyEvent): Boolean;

Procedure RepeatRate (var initial: MilliSeconds; var subsequent:
MilliSeconds);

Procedure SetRepeatRate (initial: MilliSeconds; subseguent:
MilliSeconds).

{ Timers }

Function HicroTimer: MicroSeconds;

Function Timer: MilliSeconds;
{ Date and Time }

Procedure DateTime (var date: DateArray);

Procedure SetDateTime (date: DateArray);

Procedure DateToTime (date: DateArray; var time: Seconds);
{ Time Stamp }

Function TimeStamp: Seconds;

Procedure SetTimeStamp (time: Seconds);
Procedure TimeToDate (time: Seconds; var date: DateArray);
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Appendix G

Lisa Character Set
g 1 2 3 4 S5 66 7 8 9 A B € D E F
MMSPO@P\DE
w1e 1 lalQlalgl
Tl 2|B|R|{b]|r}
el C|*|3]|C|S|c|s |
il e la DT d|t|
™" %5 |E|U|e|ul
M & |6 |F|V|f|V]
BEL |ETB | 7GW8W
™| (|8|H|X|n|x|
1"y lel1|Y|i|yl
LF 1SUB | 5 JZ.]Z
Tl s KL k| L]
Frrs’<L\1|
"l -1=IM|]|m]|}
“l@l. |> IN| " |nl|~
slﬁsﬂ/?o_ooﬂ

The first 32 characters and DEL are nonprinting control codes.
The shaded area s reserved for future use.
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H38
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Appendix H

Error Messages
Lexical Errors
Symtactic Errors
Semantic Errors
Conditional Compilation
Compiler Specific Limitations
1/0 Ervors
Clascal Errors
Code Generation Errors

Verification Errors
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H1 Lexical Errors

10
11
12
13
14
15
16
17
18

Too many digits

Digit expected after ‘.’ in real

Integer overflow

Digit expected in e

End of line encountered in string constant
Illegal character in input

Premature end of file in source program

Extra characters encountered after end of program
End of file encountered in a comment

H2 Syntactic Errors

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
8
39
40
4
42
43
44
45
46
47
48

I1legal symbol

Error in simple type
Error in declaration part
Error in parameter list
Error in constant

Error in type

Error in field 1list
Error in factor

Error in variable
Identifier expected
Integer expected

‘(" expected

* expected

' expected

' expected

:' expected

' expected

' expected

' expected

‘#' expected

*:=' expected

'program' expected

‘of* expected

‘begin® expected

‘end* expected

‘then' expected

‘until’ expected

‘do* expected

‘to’ or ‘downto’ expected
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49
50
51
52
53
54
55

‘file’ expected

‘if' expected

'." expected
‘implementation® expected
‘interface’ expected
‘intrinsic’ expected
‘shared’ expected

H3 Semantic Errors

100
101
102
103
104
105
106
107
108
ipa
110
111
112
113
114
115

ii6
117
118
119
120
121
122
123
124
1725
126

127
128
129
130
131
132
133
134
135
136

Identifier declared twice

Identifier not of the appropriate class

Identifier not declared

Sign not allowed

Number expected

Lower bound exceeds upper bound

Incompatible subrange types

Type of constant must be integer

Type must not be real

Tagfield must be scalar or subrange

Type incompatible with with tagfield type

Index type must not be real

Index type must be scalar or subrange

Index type must not be integer or longint

Unsatisfied forward reference

Forward reference type identifier cannot appear in variable
declaration

Forward declaration - repetition of parameter 1ist not aliowed
Forward declared function - repetition of result type not allowed
Function result type must be scalar, subrange, or pointer
File value parameter not allowed

HMissing result type in function declaration

F-format for real only

Error in type of standard function parameter

Error in type of standard procedure parameter

Number of parameters does not agree with declaration
Tiiegal parameier supstitution

Result type of parameteric function does not agree with
declaration

Expression is not of set type

Only tests on equality allowed

Strict inclusion not allowed

File comparison not allowed

Illegal type of operand(s)

Type of operand must be boolean

Set element type must be scalar or subrange

Set element types not compatible

Type of variable is not array or string

Index type is not compatible with declaration
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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
190

Type of variable is not record

Type of variable must be file or pointer

Tllegel type of loop control variable

Illegal type of expression

Assignment of files not allowed

Label type incompatible with selecting expression
Subrange bounds must be scalar

Type conflict of operands

Assignment to standard function is not allowed
Assignment to formal function is not allowed

No such field in this record

Type error in read

Actual parameter must be a variable

Multidefined case label

Missing corresponding variant declaration

Real or string tagfields not allowed

Previous declaration was not forward

Substitution of standard procedure or function is not allowed
Multidefined label

Multideclared label

Undefined label

Undeclared label

Value parameter expected

Multidefined record variant

File not allowed here

Unknown compiler directive (not 'external’ or 'forward')
Variable cannot be packed field

Set of real is not allowed

Fields of packed records cannot be var parameters
Case selector expression must be scalar or subrange
String sizes must be equal

String too long

Value out of range

Address of standard procedure cannot be taken
Assignment to function result must be done inside function
Loop control variable must be local

Label value must be in 0..9999

Must exit to an enclosing procedure

Procedure or function has already been declared once
Missing procedure or function body

No such unit in this file
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H4 Conditional Compilation

260
261
262
263
264
265
266
267

New compile-time variable must be declared at global level
Undefined compile-time variable

Error in compile-time expression

Conditional compilation options nested too deeply
Unmatched ELSEC

Unmatched ENDC

Error in SETC

Unterminated conditional compilation option

H5 Compiler Specific Limitations

300
301
302
303
304
305
306
307
308
309
310
350
351

Too many nested record scopes

Set 1limits out of range

String limits out of r

Too many nested procedures/functions
Too many nested include/uses files
Includes not allowed in interface section
Pack and unpack are not implemented
Too many units

Set constant out of range

Structure teo large ( > 32K )
Parameter list too large ( >= 32K )
Procedure too large

File neme in option too long

H6 1/0 Errors

400
401
402
403
404
405
406
407
408
409
410
420

Not enough room for code file
Error in rereading code file
Error in reopening text file
Unable to open uses file

Error in reading uses file
Error in opening include file
Eror in rereading previously read text block
Not enough room for I-code file
Error in writing code file
Error in reading I-code file
Urable to open listing file

1/0 error on debug file

H7 Clascal Errors

800
801
802
803
804
805
806
807
808

OF missing

Superclass identifier missing

Hethod NEW is not declared

Subclass declaration not allowed here
HMethod is not a procedure

Hethod is not implemented

Class is not implemented

Superclass identifier is not a class
Identifier is not a class
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809
810
811
812
813
814
815

‘NE¥’ not allowed here

'NEW' was expected here

Illegal "NEW' method

Illegal use of class identifier

Unsafe use of a handle in an assignment statement
Unsafe use of a handle in a WITH statement
Unsafe use of a handle as a var parameter

H8 Code Generation Errors
1000-1999 Internal code generation errors

2000
2001
2002

End of I-code file not found
Expression too complicated, code generator ran out of registers
Code generator tried to free a register that was already free

2003-2005 Error in generating address
2006-2010 Error in expressions

2011
2012

Too many globals
Too many locals

H9 Verification Errors

4000
4001
4002
4003
4100
4101

Bad verification block format

Source code version conflict

Compiler version conflict

Linker version conflict

Version in file less than minimum version supported by program
Version in file greater than maximum version supported by program
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Appendix I
Pascal Workshop Files

This appendix lists the files on the Pascal 1.0 diskettes.

File Name

Assembler.obj
BYE.TEXT
ByteDiff.obj
Changeseg.obj
Cistart.text
CISTART1.TEXT

Pascal
Diskette

Notes

Description

Workshop program.

Workshop installation exec flle.
utility program.

utility program.

Workshop installation exec file.
Workshop installation exec file.

Code.ob} Workshop program.
Codesize.ob) utility program.
Diff.ob} Utility program.
bumpob ] .ob) Utility program.

DumpPatch.ob
EDIT.MENUS.TEXT
Editor.obj
Filediv.obj
Filejoin.obj

Utility program.
Editor support file.
Workshop program.
Utiiity program.
utility program.

find.ob) utility program.

FHDATA 1,2 Data segment.

font .heur 1,2,3 Data needed to support SYS1L1D.
FONT.HEUR Second copy of same file.
font.1ib 1,2,3 Data needed to support SYSiLib.
GETPROFILELOC. TEXT Workshop installation exec file.
GETYESNO.TEXT Workshop installation exec fille.
Gxref.obj utility program.

INSERTDISK. TEXT Workshop installation exec file.
Intrinsic.1ib 2,3 Library directory.

I0SFplib.ob) : Library unit w/interface.
10SPaslib.obj 2,3 Library unit w/interface.

LDSPREFERENCES.0BJ

AN b AN B A N b e b A R A AN W AW AN W NI W RN = RWE N

Workshop program.

Note 1. These flles are ldentical to Offlce System Release 1.0 flles.

Note 2: These files are identical to Office System Release 1.2 files. Office System
1.2 is functionally identical to Office System 1.0, but is released to ensure
compatibility with Pascal 1.0, BASIC-Plus 1.0, and COBOL 1.0.

Note 3: These files are the minimum necessary to run a user program in the
workshop environment. A user program may require other files as well.
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File Name Pascal Notes Description
Diskette
LDS_RES_PROCS.TEXT 3 Workshop data.
Linker.obj 2 Workshop program.
N68k .err 2 Assembler data.
N68K .opcodes 2 Assembler data.
» Objiolib.obj 2 Library unit (no interface).
_OSERRS.ERR - 1 3 Workshop data.
" PAPER.TEXT 3 Workshop data.
Pascal.obj 2 Workshop program.
PASERRS.ERR 2 Workshop data.
PASLIBCALL .0BJ 2 Library unit w/interface.
Portconfig.obj 3 Utility program. ————
QD/BOXES.0BJ 2 Quickdraw sample program.
QD/BOXES . TEXT 2 Quickdraw sample program.
QD/FM68K .0BJ 2 QuickDraw unit (no interface).
QD/FONTHGR .0BJ 2 QuickDraw unit w/interface.
QD/GRAF30.0BJ 2 QuickDraw unit w/interface.
OD/GRAFLTB.0B] 2 QuickDraw unit (no interface).
QD/GRAFTYPES. TEXT 2 Quickdraw assembly interfaces.
QD/GRAFUTIL .0BJ 2 QuickDraw unit w/interface.
QD/HARDUARE .0BJ 2 Hardware unit w/interface.
QD/HWINTL .0BJ 2 Hardware unit (no interface).
QD/M/BOXES . TEXT 2 Exec file.
QD/H/QDSAHPLE . TEXT 2 Exec file.
QD/QDSAMPLE .0BJ 2 Quickdraw sample program.
QD/QDSAMPLE TEXT 2 Quickdraw sample program.
QD/QDSTUFF . TEXT 2 Quickdraw unit filenames.
QD/QDSUPPORT .0BJ 2 QuickDraw unit w/interface.
QD/QUICKDRAW.0BJ 2 QuickDraw unit w/interface.
QD/STORAGE .08J 2 QuickDraw unit w/interface.
QD/UNIT68K .0BJ 2 QuickDraw unit (no interface).
QD/UNITHZ .0BJ 2 QuickDraw unit w/interface.
QD/UNITSTD.0BJ 2 QuickDraw unit w/interface.
resident_channel 1 1,2,3 System data.
Segman.obj 2 utility program.
Shell . WorkShop 1 3 workstop main program.
Sulib.obj 1 3 Library unit w/interface.
Sxref.ob] 3 Utility program.

Note 1: These files are identical to Office System Release 1.0 files.
Note 2- These files are identical to Office System Release 1.2 files. Office System

1.2 is functionally identical to Office System 1.0, but is released to ensure
compatibility with Pascal 1.0, BASIC-Plus 1.0, and COBOL 1.0.

Note 3: These files are the minimum necessary to run a user program in the

workshop environment. A user program may require other files as well.
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File Name Pascal Notes Description
Diskette

. SXREF .OMIT. TEXT 3 Data.

“'Sysilib.obj 1 1,2,3 Library units (no interface).
SYS2L.1B.0BJ 3 1,2,3 Library units (no interface).
SYSCALL .0BJ 2 Library unit w/interface.
SYSTEM.BT_PROF 1 1,2,3 System support.
SYSTEM.BT_TWIG 1 1,2,3 System support.
SYSTEM.DEBUG 2 Workshop program.
SYSTEM.DEBUG2 2 Workshop program.
SYSTEM.IUDIRECTORY 1 1,2,3 System data.

SYSTEM.LLD 1 1,2,3 System program.
SYSTEM.LOG 1 1,2,3 System data.

SYSTEM.OS 1 2,3 System program.
System.Shell 1 1,2,3 System program.
SYSTEM.STACK1 1 1,23 System data.
SYSTEM.STACK2 1 1,2,3 System data.
SYSTEM.STACK3 1 1,2,3 System data.
SYSTEM.STACK4 1 1,2,3 System data.
SYSTEM.SYSLOC1 1 1,2,3 System data.
SYSTEM.SYSLOC2 1 1,2,3 System data.
SYSTEM.SYSLOC3 1 1,23 System data.
SYSTEM.SYSLOCA 1 1,2,3 System data.
SYSTEM.TIMER_PIPE 1 1,2,3 System data.
SYSTEM.UNPACK 1 1,2,3 System data.
term.menus. text 3 Data for transfer program.
transfer.obj 3 Workshop program.
Uxref.obj 3 Utility program.

UXREF .UMAP. TEXT 3 Data for UXREF program.
WMDATA 1 12 Data segment.
Xejectem.obj 1 Workshop installation program.
{T11}BUTTONS 3 2 Data.

{T11}MENUS . TEXT 3 2 Data.

Note 1: These files are identical to DOffice System Release 1.0 files.
Note 2: These files are identical to Office System Release 1.2 files. Office System

1.2 is functionally identical to Office System 1.0, but is released to ensure
compatibility with Pascal 1.0, BASIC-Plus 1.0, and COBOL 1.0

Note 3: These files are the minimum necessary to run a user program in the

Waorkshop environment. A user program may require other files as well.
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Index

Please note that the topic references in this Index are gy sect/onnumber.

A
L

abs function 11.4.2

accuracy in real arithmetic D

actual-parameter 5.2, 7.1, 7.3
syntax 5.2

actual-parameter-list 5.2
syntax 5.2

actual-parameters in procedure call

6.1.2
AddPt procedure E.9.17
anomalies in Lisa Pascal B
Apple 1I Pascal A
Apple III Pascal A
applestuff unit A
arcs, graphic operations E.9.10
arctan function 11.4.9
arithmetic functions 11.4
arithmetic operators 5.1.2, D
array 3.2.1, 4.3.1
component 3.2.1, 4.3.1
reference 4.3.1
array-type 3.2.1
syntax 3.2.1
ascent line E.5.2
ASCIT 3.1.1.5
assembly language, QuickDraw E.11
assignment-compatibility 3.4.3
assignment-statement 6.1.1
syntax 6.1.1

__________ L Ittt
BackColor procedure €£.9.5
BackPat procedure E.9.1

029-0412-A

base line E.5.2
base-type 3.2.3, 3.3, 5.3
of pointer-type 3.3
syntax 3.3
scope anomaly B
of set-type 3.2.3, 5.3
Beep procedure F.4
bit image E.4.1
bit transfer operations €E.9.13
BitMap data type E.4.2
bitmaps £.4.2
bitwise boolean operations A
blank character 1.1
blank segment 8.3, 9.1
block 2
syntax 2.1
block-structured 1/0 3.2.4,
10.1.1-2, 10.4
blockread function 3.2.4, 10.4.1
blockwrite function 3.2.4, 10.4.2
boolean 3.1.1.4, 5.1.3, 5.1.5.2,
10.3.3.7, 12.3-12.4
comparisons 5.1.5.2
constants as control values 12.3,
12.4
operands, evaluation of 5.1.3
operators 5.1.3
data type 3.1.1.4
values in text-oriented output
10.3.3.7
boundry rectangle E.4.2
Boxes program E.14.2
buffer variable 10.1.3, 10.1.7
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built-in procedures & functions 10,
11

busy cursor F.2.2

BusyDelay procedure F.2.2

BusyImage procedure F.2.2

byte array 11.7

byte-oriented procedures & functions
11.7

byte-size files 3.2.4

bytestream type A

camera eye E.12
case 6.2.2.2
syntax 6.2.2.2
case-constant in case statement
6.2.2.2
case-sensitivity 1.1, 1.2, 1.4
case-statement 6.2.2.2
efficiency 12.5
syntax 6.2.2.2
char 1.6.1, 3.1.1.5, 10.3.1.1,
10.3.3.2, 11.5
constant 1.6.1
type 3.1.1.5
values in text-oriented 1/0
10.3.1.1, 10.3.3.2
character 1.1, 3.2.4, 4.3.1
device 3.2.4. 10.1.1-2
files 3.2.4
font E.5.2
in string 4.3.1
set 1.1
character style E.5.2
CharWidth function E.9.4
chr function 11.5.2
€l1ip3D function E.12.4
ClipRect procedure E.9.1
clipRgn E.S

Index-2
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clock/calendar F.8, F.9
close procedure 10.1.5
ClosePicture procedure E.9.14
ClosePoly procedure E.9.15
ClosePort procequre E.9.1
CloseRgn procedure E.9.11
closing a file 10.1.5
code generation 12.1
color drawing E.7.2
routines E.9.5
ColorBit procedure E£.9.5
comment 1.8
comparisons 5.1.5
compatibility of parameter lists
7.3.5
compativie types 3.4
complile-time expressions & variables
12.2.1-3
compiler 1.8, 12, A
commands 1.8, 12.1-2, A
component of array 3.2.1, 4.3.1
component of file 3.2.4, 4.3.3
component-type of array 3.2.1
component-type of file 3.2.4
compound-statement 6.2.1
syntax 6.2.1
concat function 11.6.3
conditional compilation 12.2
conditional-statement 6.2.2
syntax 6.2.2
constant 1.4-7
syntax 1.7
constant-declaration 1.7, 2.1, B
scope anomaly B
syntax 1.7
constant-declaration-part 2.1
syntax 2.1
constants, assembly language €.11.1
contrast control F.3.1
Contrast function F.3.1
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control-variable 6.2.3.3
syntax 6.2.3.3
coordinate plane E.3.1
coordinates, grafPort E.3.1, E.6
copy function 11.6.4
CopyBits procedure E.9.13
CopyRgn procedure E.9.11
cos function 11.4.5
CR character 1.1, 1.6, 10.3
in text-oriented I/0 10.3
crunch 10.1.5
current block number 10.4
current file position 4.3.3
cursor control 10.3.7, F.2
Cursor data type E.4.4
cursor-handling routines E.9.2
CursorHeight data type F.10
Cursorimage procedure F.2
CursorlLocation procedure F.2.1
CursorPtr data type F.10
cursors, QuickDraw E.4.4
CursorTracking procedure F.2.1
customizing QuickDraw operations
£.10

data bitmap F.2
data types 3
assembly language E.11.2
Graf3d0 E£.12.3, €£.13.5
QuickDraw E.2.2, E.13.2
datafile 10.1.2
date F.8, F.9
DateArray data type £.10
DateTime procedure F.8
DateToTime procedure F.8
dead key diacriticals F.5.4

debugging 12.1

Index-3

incex

defining declaration 7.1
delete procedure 11.6.5
descent line E.S5.2
device 10.1.1-2
character 10.1.1, 10.1.2
file-structured 10.1.1, 10.1.2
types 10.1.1, 10.1.2
diacritical marks F.5.4
DiffRgn procedure E.9.11
digit 1.1
digit-sequence 1.4
syntax 1.4
DimContrast function F.3.2
dimensions of Lisa screen E.4.1
directive 1.3
diskette insertion switches F.5
display screen F.3
DisposeRgn procedure E.9.11
div operator A
division by zero (real arithmetic)
3.1.13, 0
OLE character 10.3
DrawChar procedure E.9.4
drawing E.7
color E.7.2
DrawPicture procedure E.9.14
DrawString procedure E.9.4
OrawText procedure E.9.4
dynamic allocation procedures 11.2

f

efficiency, case-statements 12.5
empty set 5.3
EmptyRect function E.9.6
EmptyRgn function E.9.11
enumerated-type 3.1.2

syntax 3.1.2
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eof function 10.1.7 file 3.2.4, 4.3.3, 10
and various procedures 10.1.3-4, buffer 4.3.3
10.1.7, 10.2.1-2, 10.2.4, buffer and eof function 10.1.7
10.3.1-2, 10.4.1 buffer and reset procedure 10.1.3
eoln function 10.3.5 component 3.2.4, 4.3.3
and read and readln procedures identiflier as parameter type 7.3
10.3.1, 10.3.2 of char 3.2.4
EqualPt function E.9.17 position and reset procedure
EqualRect function E.9.6 10.1.3
EqualRgn function E.9.11 record 10.2
EraseArc procedure E.9.10 reference 4.3.3
EraseOval procedure E.9.8 species 10.1.2
ErasePoly procedure £.9.16 standard file-type identifier
EraseRect procedure E.9.17 3.2.4, 10.1, 10.4
EraseRgn procedure E.9.12 types and reset procedure 10.1.3
EraseRoundrect procedure £.9.9 variable 3.2.4, 4.3.3, 10
ETX character A file-huffer-symbol 4.3.3
exit procedure 11.1.1, A syntax 4.3.3
exp function 11.4.6 file-structured device 3.2.4,
expression S 10.1.1-2, 10.4
syntax S file-type 3.2.4
extended comparisons A syntax 3.2.4
external file 10.1 FillArc procedure E.9.10
external function 7.2 fillchar procedure 11.8.3
external procedure 7.1-2 Filil0Oval procedure E.9.8

FiliPoly procedure €.9.16
FillRect procedure E.9.7

—————————— R FillRgn procedure €£.9.12

factor 5 FillRoundRect procedure £.9.9
suntax S5 final-value 6.2.33

FadeDelay function F.3.2 syntax 6.2.3.3

field of record 3.2.2, 4.3.2, 6.2.4 finite real values 3.1.1.3

field-declaration 3.2.2 fixed-part 3.2.2
syntax 3.2.2 syntax 3.2.2

field-designator 4.3.2 fixed-point output of real value
syntax 4.3.2 10.3.3.4

field-list 3.2.2 : floating-point arithmetic D
syntax 3.2.2 floating-point output of real value

10.3.3.4, A
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font numbers E.15
fonts E.5.2
for-statement 6.2.3.3
syntax 6.2.3.3
ForeColor procedure E.9.5
foreign characters F.5.4
formal-parameter-list 7.3
syntax 7.3
formal-parameters and procedure call
6.1.2
forward declaration 7.1-2
FrameArc procedure E.9.10
FrameCounter function F.3
FrameOval procedure E.9.8
FramePoly procedure E.9.16
FrameRect procedure E.9.7
FrameRgn procedure €.9.12
FrameRoundRect procedure E.9.9
frames data type f£.10
function 7.2-3
function-body 7.2
syntax 7.2
function-call S, 5.2, 7.2, 7.3
syntax: 5.2
function-declaration 7.2
syntax 7.2
function-heading 7.2
syntax 7.2
functional parameter 7.3.4
functions, assembly language E£.11.4

__________ G._.........._-.._

get procedure 10.2.1, 10.2.3
GetClip procedure E.9.1
GetFontInfo procedure E.9.4
GetPen procedure E.9.3
GetPenState procedure E.9.3
GetPixel function E.9.18
GetPort procedure E.9.1

Index-5
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GetPort3D procedure E.12.4
global coordinates E£.6, £.9.17
global variables, assembly language
E.11.3
GlobalToLocal procedure €.9.17
goto-statement 6.2, A
syntax 6.1.3
gotoxy procedure 10.3.7.2
Graf3D E.12
data types E£.12.3, E.13.5
sample program €£.14.2
GrafDevice procedure €.9.1
grafPort coordinates E.3.1, E.é
GrafPort data type E.5
grafPort routines E.9.1
grafPorts E.5
GrafPtr data type E.5
Grafverb data type €£.10
graphics pen E.S5.1

halt procedure 11.1.2, A
handles E.3.4

picture E.8.1

polygon E.8.2

region E.3.4
hardware interface F

heap 11.2

heapresult function 11.2.2
hex-digit 1.1
hex-digit-sequence 1.4
syntax 1.4

hexadecimal constants 1.4
HideCursor procedure E.9.2
HidePen procedure E.9.3
host program or unit 9
host-type of subrange 3.1.3
hotspot E.4.4, F.2
hourglass cursor F.2.2
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__________ I......__....._....
identical types 3.4
identifier 1.2
of program 8.1
syntax 1.2
identifier-1ist 3.1.2
syntax 3.1.2
Identity procedure €.12.4.2
IEEE Floating-Point Standard D
if-statement 6.2.2.1
optimization 12.3
syntax 6.2.2.1
implementation-part 9.1.1
syntax 9.1.1
in operator 5.1.5.5
index 4.3.1
in variable-reference 4.3.1
syntax 4.3.1
index-type 3.2.1
syntax 3.2.1
infinities 3.1.1.3, D
InitCursor procedure E.9.2
InitGraf procedure £.9.1
initial-valve 6.2.3.3
syntax 6.2.3.3
initialization-part A
InitPort procedure €£.9.1
input (standard file) 10.1.7, 10.3
input file control (in compilation)
12.1
input variables in read procedure
10.3.1
input/output 10
insert procedure 11.6.6

Index-6
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InsetRect procedure E.9.6
InsetRgn procedure E.9.11
integer 1.4, 3.1.1.1-2, 10.3.1.2,
10.3.3.3, 11.3-5, D
arithmetic 3.1.1.1, 3.1.1.2
constant 1.4
conversion overflow D
data type 3.1.1.1, 3.1.1.2
data type conversions 3.1,
3.1.1.5, 3.1.2, 11.5.1
values in text-oriented 1/0
10.3.1.2, 10.3.3.3
interactive file-type A
interface-part 9.1.1
syntax 9.1.1
intrinsic-unit ¢.2
INTRINSIC.LIB 9.2, 12.1
invalid operations in real arithmetic
D
InvertArc procedure E.9.10
InvertOval procedure E.9.8
InvertPoly procedure E.S.16
InvertRect procedure E.9.7
InvertRgn procedure E.9.12
InvertRoundRect procedure E.9.9
ioresult function 10.1.2, 10.1.6

{7l
™

key state F.5.3
KeybdEvent function F.5.3
KeybdId data type F.10
KeybdPeek function F.5.3
KeybdQIndex data type F.10
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keyboard 3.2.4, 10.1.1, 10.3,
10.3.7.1, F.5

attributes F.5.1
echoing on input 10.3
events F.5, F.5.3
identification F.5.1
layouts F.5.1

legends F.5.1

physical 3.2.4, 10.1.1, 10.3,

10.3.7.1

queue F.5.3

repeats F.5.5

state F.5.2

testing 10.3.7.1
Keyboard function F.5.1
KeyCap data type F.10

KeyCapSet data type F.10

keycodes F.S5
KeyEvent data type F.10

KeyIsDown function F.5.2
Keytap procegure F.5.2
keypress function 10.3.7.1
KillPicture procedure E.9.14
KillPoly procedure E.9.15

__________ L.._..._-_.._,__
label 1.5, 2.1, 6

on statement 6

syntax 2.1, 6
label-declaration-part 2.1

syntax 2.1
Legends function F.S5.1
length attribute 3.1.1.6
length function 11.6.1
letter 1.1
Line procedure E.9.3
line-drawing routines £.9.3
Line2D procedure €.12.4
Line3D procedure E.12.4

Index-7
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LineTo procedure E.9.3
LineTo2D procedure E.12.4
LineTo3D procedure E.12.4
Lirnker 7.1
listing control 12.1
In function 11.4.7
local coordinates E.6, £.9.17
LocalToGlobal procedure E.9.17
lock 10.1.5
long integer data type A
longint 1.4, 3.1.1.2, 10.3.1.2,
10.3.3.3, 11.3-5. D
arithmetic 3.1.1.2
constant 1.4, 1.6, 1.7
11.3.4
data type 3.1.1.2
data type conversions 11.3.3,
values in text-oriented 1/0
10.3.3.3
LookAt procedure E.12.4.1

M-

ManyPixels data type F.10
HapPoly procedure £.9.18
MapPt procedure E.9.18
MapRect procedure E£.9.18
HapRgn procedure E.9.18
mark procedure 11.2.3, A
mask bitmap F.2
maxint 3.1.1.1
memavail function 11.2.5
member-group 5.3

syntax 5.3

memory allocation procedures 11.2

microsecond timer F.6
MicroSeconds data type F.10
MicroTimer function F.6
millisecond timer F.7
MilliSeconds data type F.10
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missing symbol E.5.2
mod operator A
mouse F.1

button F.5

plug F.S
HouseLocation procedure F.1.1
HouseOdometer procedure F.1.4
HouseScaling procedure F.1.3
HouseThresh procedure F.1.3
MouseUpdates procedure £.1.2
Move procedure E.9.3
Move2D procedure €£.12.4
Move3D procedure E£.12.4
moveleft procedure 11.7.1
MovePortTo procedure E.9.1
moveright procedure 11.7.2
MoveTo procedure E£.9.3
HoveTo2D procedure €.12.4
HoveTo3D procedure E.12.4

NaNs 3.1.1.3, D

new procedure 3.3, 11.2.1, A
NewRgn function E.9.11

nil 3.3, 4.3.4, 11.2.1

Noise procedure F.4

normal 10.1.5

nutber 1.4

numerical comparisons 5.1.5.1

n
v

object file 9

object of pointer 4.3.4
ObscureCursor procedure E.9.2
odd function 11.4.1
OffsetPoly procedure E.9.15
OffsetRect procedure E£.9.6
OffsetRogn procedure E.9.11

Index-8
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Open3DPort procedure E.12.4
opening a file 10.1, 10.1.2-4
OpenPicture function E.9.14
OpenPoly function E.9.15
OpenPort procedure E.9.1
OpenRgn procedure £.9.11
operands S
compile-time 12.2.3
in expressions 5
operators 5
compile-time 12.2.3
in expressions S
optimization of if, repeat, and while
statements 12.3, 12.4
ord function 3.1, 3.1.1.5, 3.1.2,
ii.5.1
ords function 3.1.1.2, 1133
order of evaluation of operands
5.1.1
ordinal functions 11.5
ordinal-type 3.1
and ord function 11.5.1
and ord4 function 11.3.3
and pred function 11.5.4
and succ function 11.5.3
syntax 3.1
ordinal-type-identifier 3
ordinality 3.1
otherwise-clause 6.2.2.2
syntax 6.2.2.2
output (standard file) 10.3
output expression in write procedure
10.3.3
output file in write procedure
10.3.3
output-specs in write procedure
10.3.3
ovals, graphic operations E.9.8
overflow (real arithmetic)
3.1.1.3, D
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D

———-p - -

packed array of char 5.1.5.6,
10.3.1.5, 10.3.3.6, 11.8
comparisons 5.1.5.6
fillchar procedure 11.8.3
scanning functions 11.8.1, 11.8.2
text-oriented I/0 10.3.1.5,
10.3.3.6

packed data types 3.1.1.6, 3.2

page procedure 10.3.6

PaintArc procedgure E.9.10

PaintOval procedure E.9.8

PaintPoly procedure E.9.16

PaintRect procedure E.9.7

PaintRgn procedure E.9.12

PaintRoundRect procedure €£.9.9

parameter 7.1, 7.3

parsmeter list compatibility 7.3.5

parameter-declaration 7.3
syntax 7.3

parameters in procedure call 6.1.2

Pascal compiler 12

Pattern data type E.4.3

pattern transfer mode E.7.1

patterns £.4.3

pen E.S5.1

pen routines E.9.3

PenMode procedure E.9.3

PenNormal procedure E.9.3

PenPat procedure E.9.3

Pensize procedure E.9.3

performance penalty for longint
values 3.1.1.2

PicComment procedure E.9.14

PicHandle data type E.8.1

PicPtr data type E.8.1

picture comments E.8.1

Picture data type E.8.1

picture frame €.8.1

picture routines E.9.14

Index-9
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pictures £.8.1
Pitch procedure E.12.4.2
pixel E.4.1
Pixels data type F.10
Point data type E.3.2
pointer 4.3.4, 11.2
pointer function 3.3, 11.3.4
pointer-object-symool 4.3.4
syntax 4.3.4
pointer-reference 4.3.4
pointer-type 3.3
conversions 11.3.3, 11.3.4
syntax 3.3
pointer-type-identifier 3
points E.3.2
points, calculations E.9.17
Polygon data type E.8.2
polygons €.8.2
caleculations €£.9.15
graphic operations E.9.16
PolyHandle data type E.8.2
PolyPtr data type E.8.2
portBits E.S
portRect E.5
PortSize procedure E.9.1
pos function 11.6.2
power switch F.S
precedence of operators 5
pred function 3.1, 11.5.4
predecessor 3.1
procedural parameter 7.3.3
procedure 7.1, 7.3
procedure-and-function-declaration-
part 2.1
syntax 2.1
procedure-body 7.1
syntax 7.1
procedure-declaration 7.1
syntax 7.1



Pascal Rererence Markl!

procedure-heading 7.1
syntax 7.1
procedure-statement 6.1.2, 7.1
syntax 6.1.2
procedures, assembly language E.11.4
program 8
identifier 8.1
segments 8.3
syntax 8.1
program-heading 8.1
syntax 8.1
program-parameters 8.1, 8.2
syntax 8.1
Pt2Rect procedure E.9.6
PtInRect function E.S.6
PtInRgn functlon E.9.11
PtToAngle procedure E.9.6
purge 16.1.5
put procedure 10.2.2-3
pwroften function 11.4.10
pyramid E.12

__________ Q-..__...-._......
QDProcs data type E.10
QDProcsPtr data type E.10
QDSample program E.2.1, E.14.1
@DSupport unit E.15
qualifier 4.3

syntax 4.3
QuickDraw £
QuickDraw data types E.2.2, E.13.2
QuickDraw glossary E.16

Index-10
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QuickDraw routines E.9

arcs E.9.10

bit transfer E.9.13

color drawing E.9.5

cursor handling E.9.2
customizing E.10

grafPorts E.9.1

line drawing E.9.3
miscellaneous utilities £.%.18
ovals E.9.8

pen E.9.3

pictures E.9.14

points E.9.17

polygons E.9.15, E.9.16
rectangles E.9.6, £.9.7
regions £.9.11, E.9.12
rounded-corner rectangles E.9.9
text drawing E.9.4

wedges £.9.10
QuickDraw sample programs £.2.1,
E.14
QuickDraw summary E.13
QuickDras, using from assembly
language E.11
quoted-character-constant 1.6.1
syntax 1.6.1
guoted-string-constant 1.6
syntax 1.6

LAY
RampContrast procedure F.3.1
Random function E.9.18
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range-checking 3.1.3, 12.1
read procedure 10.3.1
readln procedure 10.3.2
real 1.4, 3.1.1.3, 10.3.1.3,
10.3.3.4, 11.3-4, D
arithmetic D
constant 1.4
data type 3.1.1.3, D
data type and round function 11.3.2
values 3.1.1.3
values and write procedure 0O
values in text-oriented 1/0
10.3.1.3, 10.3.3.4, D
real-type 3.1
syntax 3.1
real-type-identifier 3
record 3.2.2, 4.3.2
field 3.2.2, 4.3.2
number and seek procedure 10.2.4
of file 10.2
reference 4.3.2
reference in with statement 6.2.4
record-oriented 170 10.2
record-type 3.2.2
new procedure 11.2.1
syntax 3.2.2
rectangle calculation routines E£.9.6
Rectangle data type E.3.3
rectangles E.3.3
graphic operations €.9.7
RectInRgn function E.9.11
RectRgn procedure £.9.11
recursion 7.1-2
redeclaration of identifier 2.2.2,
2.2.4
Region data type E.3.4
regions E.3.4
calculations E.9.11
graphic operations E£.9.12
regular-unit 9.1
syntax 9.1.1
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relational operators S5.1.5
release procedure 11.2.4, A
repeat-statement 6.2.3.1
optimization 12.4
syntax 6.2.3.1
repeating keys F.5.5
RepeatRate procedure F.5.5
repetitive-statement 6.2.3
syntax 6.2.3
reserved words 1.1
reset procedure 10.1, 10.1.5, A
result-type 7.2
syntax 7.2
rewrite procedure 10.1.4
RgnHandle data type E.3.4
RgnPtr data type E.3.4
Roll procedure €£.12.4.2
rotation E.12
round function 11.3.2, D
rounded-corner rectangles E£.9.9
rounding in real arithwetic O
row width E.4.1

__________ S..__._..__.__..
Scale procedure E.12.4.2
scale-factor 1.4
syntax 1.4
ScalePt procedure £.9.18
scan function A
scaneq function 11.8.1
scanne function 11.8.2
scope 2.2
of standard objects 2.2.5
screen 10.3, 10.3.7.2, F.3
contrast F.3.1
cursor control 10.3.7.2, F.2
fading F.3.2
physical 10.3
ScreenContrast data type F.10
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ScreenSize procedure F.3
ScrollRect procedure E.9.13
Seconds data type F.10
SectRect function E.9.6
SectRgn procedure E.9.11
seek procedure 10.2.3
segment keyword A
segmentation 8.3
segments 8.3, 9.1, 9.2.1
selector in case statement
set 3.2.3, 5.1.4, 5.1.5.4,
comparisons 5.1.5.4
membership testing 5.1.5.5
operators 5.1.4
values 5.3
set-constructor
syntax 5.3
set-type 3.2.3
syntax 3.2.3
SetClip procedure E.9.1
SetContrast procedure F.3.1
SetCursor procedure E.9.2
SetDateTime procedure F.8
SetDimContrast procedure F.3.2
SetEmptyRgn procedure E.9.11
SetFadeDelay procedure F.3.2
Setlegends procedure F.5.1
SetOrigin procedure E.9.1
SetPenState procedure E.9.3
SetPort procedure E.9.1
SetPort3D procedure £.12.4
SetPortBits procedure E.9.1
SetPt procedure E.9.17
SetPt2D procedure E.12.4
SetPt3D procedure E.12.4
SetRect procedure E.9.6
SetRectRgn procedure E£.9.11
SetRepeatRate procedure F.5.5
SetStdProcs procedure E.10
SetTimeStamp procedure F.9

6.2.2.2
5.3

5 5.3
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SetVolume procedure F.4
ShowCursor procedure E.9.2
ShowPen procedure £.9.3
sign 1.4
syntax 1.4
signed zero 3.1.1.3
signed-number 1.4
syntax 1.4
Silence procedure F.4
simple-expression S
syntax 5
simple-statement 6.1
syntax 6.1
simple-type 3.1
syntax 3.1
simole-type-identifier 3
sin function 11.4.4
size-attribute 3.1.1.6
syntax 3.1.1.6
sizeof function 11.7.3
Skew procedure E.12.4.2
source transfer mode E.7.1
SpaceExira procedure E.9.4
speaker F.4
Speakervolume data type F.10
special symbols 1.1
sqr function 11.4.3
sqrt function 11.4.8, D
stack space and memavall function
11.2.5
standard procedures and functions
for 170 10
10, 11
standard simple-types 3.1
statement 6
syntax 6.1
statement-part 2.1
syntax 2.1
StdArc procedure E.10
StdBits procedure E.10
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StdComment procedure E.10
StdGetPic procedure £.10
StdLine procedure E.10
StdOval procedure E.10
StdPoly procedure E.10
StdPutPic procedure E.10
StoRect procedure E.10
StdRgn procedure €£.10
StdText procedure E.10
StdTxMeas function €.10
string 1.6, 3.1.1.6, 4.3.1, 5.1.5.3,
10.3.1.4, 10.3.3.5, 11.6, A
character 4.3.1
comparisons 5.1.5.3
concatenation 11.6.3
constant 1.6, 3.1.1.6
constant comparisons 5.1.5.3
length function 11.6.1
procedures and functions 11.6
reference 4.3.1
substring copying 11.6.4
substring deletion 11.6.5
substring insertion 11.6.6
substring search 11.6.2
values in text-oriented 1/0
10.3.1.4, 10.3.3.5
string-character 1.6
syntax 1.6
string-type 3.1.1.6
syntax 3.1.1.6
string-type-identifier 3
StringWidth function E£.9.4
structured-statement 6.2
syntax 6.2
structured-type 3.2
syntax 3.2
structured-type-identifier 3
StuffHex procedure E.9.18
SubPt procedure E.9.17
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subrange-type 3.1.3
syntax 3.1.3

succ function 3.1, 11.5.3

successor 3.1

syntax diagrams, complete collection
c

syntax diagrams, explanation Preface

system intrinsic library 9.2.2, 12.1

__________ T-————————
tag constants in new and dispose
procedures 11.2.1-2
tag-field 3.2.2
tag-field-type 3.2.2
syntax 3.2.2
term 5
syntax 5
testing set membership 5.1.5.5
text E£.5.2
text type 3.2.4, 10.1.2, 10.3
text-drawing routines E.9.4
text-oriented I/0 10.3
TextFace procedure E.9.4
textfile 10.1.2, 10.3, A
textfile format 10.1.2, 10.3
TextFont procedure E.9.4
TextMode procedure E.9.4
TextSize procedure E£.9.4
Textwidth function E.9.4
three-dimensional graphics. See
Graf3D.
time F.8, F.9
time stamp F.S
Timer function (millisecond timer)
F.7
timers F.6, F.7
TimeStamp function F.9
TimeToDate procedure F.9
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transfer functions 11.3
transfer modes E.7.1
TransForm procedure E.12.4.2
transformation matrix E.12
Translate procedure E.12.4.2
treesearch procedure A
trunc function 11.3.1, A, D
turtlegraphics unit A
type 3
compatibility and identity 3.4
syntax 3
type-declaration 3
syntax 3
type-declaration-part 2.1, 3.5
syntax 2.1

__________ U-__.........-_-
ucsD Pascal A
unary arithmetic operators 5.1i.2
underscore character A
UnionRect procedure E.9.6
UnionRgn procedure E.9.11
unit 9
intrinsic 9.2
regular 9.1
unit-heading 9.1.1
syntax 9.1.1
unsigned-constant 5
syntax 5
unsigned-integer 1.4
syntax 1.4
unsigned-number 1.4
syntax 1.4
unsigned-real 1.4
syntax 1.4
untyped file 3.2.4, 10.1.1-2, 10.4
170 10.4
uses-clause 8.1, 9.1.1-2, 9.2, 9.3
syntax 8.1
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)
value parameter 7.3.1
variable 4
variable parameter 7.3.2, A
variable-declaration 4.1
syntax 4.1
variable-declaration-part 2.1
syntax 2.1
variable-identifier 4.1
syntax 4.1
variable-reference 4.2
syntax 4.1
variant 3.2.2
records, new procedure 11.2.1
syntax 3.2.2
variant-part 3.2.2
syntax 3.2.2
vertical retrace F.3
VHSelect data type E.3.2
ViewAngle procedure E.12.4.1
viewing pyramid E.12
ViewPort procedure E.12.4.1
visRgn E.5
Volume function F.4

wedges, graphic operations £.9.10
while-statement 6.2.3.2
optimization 12.4
syntax 6.2.3.2
with-statement 6.2.4
syntax 6.2.4
vordstream type A
write procedure 10.3.3, A
with real values D
write-protection of file 10.1.5
writeln procedure 10.3.4, A
xForm matrix E.12
XorRgn procedure E.9.11
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Yaw procedure €.12.4.2
zero, signed 3.1.1.3

$C compiler commands 12.1

$0 compiler commands 12.1

$DECL compiler command 12.2.1

$€ compiler command 12.1

$ELSEC compiler command 12.2.4

$ENOC compiler command 12.2.4

$1 compiler command 12.1

$IFC compiler command 12.2.4

$L compiler commands 12.1

$R compiler commands 3.1.3, 12.1

$S compiler command 8.3, 9.1, 9.2,
12.1

$SETC compiler command 12.2.1

$U compiler commands 9.1.2, 9.2.2,
12.1

$X compiler commands 12.1

0, signed 3.1.1.3

16-bit integer arithmetic 3.1.1.1-2,
11.3.3

32-bit integer arithmetic 3.1.1.2,
11.3.3

3D graphics. See Graf3D.

@ operator 3.3, 5.1.6
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what makes this manual easy to use?

what makes this manual hard to use?

what do you like most about the manual?

what do you like least about the manual?

Please comment on, for example, accuracy, level of detail, number and usefulness of
examples, length or brevity of explanation, style, use of graphics, usefulness of the
index, organization, suitability to your particular needs, readability.
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How long have you been programming?
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