




















































































































































































































































































































































































































































































































USING THE FOUR-VOICE SYNTHESIZER 247 

start reading waveform bytes. For each of the four tones, you put the wave 
array index of the starting byte in the SoundPhase variable. By setting the 
SoundPhase variables to nonzero values, you can determine the phase 
relationships among the four tones. 

Our four-voice synthesizer program is more elaborate than our other 
sound programs. Like the free-form program, it calculates waveshapes 
from sine, square, and triangle functions . It displays the waveshapes 
individually and in combination. Since it can handle four tones, we put 
four control boxes at the bottom of the drawing window so the user can 
selectively enable or disable each tone. If you disable a tone, the program 
does not display that tone 's waveshape. 

It takes the program a while to calculate each waveshape, so we add 
a prompt box that explains what the program is doing and prompts the 
user for a mouse click at various points before proceeding. When you start 
the program, you see the display shown in figure 9. 7. If you click the 
mouse in any of the boxes in the lower left part of the window, you toggle 
the on/off control for the corresponding tone. 

Figure 9.8 shows the lower part of the drawing window with two 
tones turned off. 

D Drawing 

I ON 12 ON 13 ON 14 ON J Select Uoices or Click Mouse in Window To Start 

'2J 

11 11 111111111 111 11 11 111111111 11 11 Figure 9. 7 The four-voice program window 
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lll!JDEl!JDI 3 ON 14 ON I Select Uoices or Click Mouse in Window To Start 

111111111111111111111111111111111 Figure 9.8 Tone control boxes 

To start the calculation of the waveforms, you click the mouse 
anywhere outside of the four tone control boxes. When the program 
finishes calculating each waveform, it displays the waveform, stops, and 
asks you to click the mouse to continue (figure 9.9). 

The program has four functions set up, but you can change any of 
them by changing the CalcWave routine. The four functions that are in the 
program listing are a sine with two odd harmonics, a sine with two even 
harmonics, a triangle, and a square wave. 

After the program has calculated and displayed each of the four 
waveforms, it displays all four in the same window, as shown in figure 9 .10. 

If you've studied the other programs in this book, there's little need 
to go into the details of how the drawing window is initialized and how 
the control boxes work. Most of the calculations are the same as those in 
the free-form synthesizer program but with variations because of the fact 

Drawing 

ll!JDEl!JD 3 ON 4 ON 

111111111111111111111111111111111 Figure 9.9 Click Mouse to Continue 
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Drawing 

1 ON 2 ON 3 ON 4 ON 

111111111111111111111111111111111 Figure 9.10 Four waves 

that there are four tones. You will probably want to experiment with the 
waveform calculations, so we'll look at the differences between these and 
the one in the free-form program. 

The InitSound procedure initializes the synthesizer record, the sound 
record, and the amplitude variables. The amplitude variables, Ampl 
through Amp4, are used to set the relative amplitudes of the four tones. 
They are real numbers and can take on values between 0 and 1. In the 
unmodified program, they are all set to 1 (see listing 9.9). 

You control the duration of the tones by setting the Time variable to 
the duration in seconds. 

The four-voice wave calculation routine is different from the one in 
the free-form program because, in the four-voice program, we have the 
capability of turning off a tone. If the tone is turned off, the routine 
doesn't waste time calculating the waveform. The CalcSound routine 
checks the SoundRate variable for each tone to see if the tone is turned off; 
the rate is zero if the tone is turned off (see listing 9.10). 

If the amplitude for one of the tones has been set to zero but the tone 
is still turned on, the routine doesn't calculate the waveform; it just sets all 
of the bytes in the waveform array to zero. That 's faster than going through 
the function calculations, but it still takes time, so the routine puts the 
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111111111111111111111111111111111 Listing 9.9 The InitSound Routine 

{listing 9.9} 
procedure InitSound; 
var 

Freql, Freq2, Freq3, Freq4 : real; 
begin 
{initialize synthesizer record} 

SynthRec.Mode := FTMode; 
SynthRec.SndRec := @SoundRec; 

{set synthesizer record pointer} 
SynthRecPtr := @SynthRec; 

{initialize sound record} 
Time := 1. O; 
with SoundRec do 
begin 

Duration := round(Time * 60); 
Freql := 440; 
Freq2 := 440 * (1 + 4 I 14); 
Freq3 := 660; 
Freq4 := 880; 
if vl than 

SoundlRate := RateCalc(Freql) 
else 

SoundlRate := O; 
if v2 than 

Sound2Rate := RateCalc(Freq2) 
else 

Sound2Rate := O; 
if v3 than 

Sound3Rate := RateCalc(Freq3) 
else 

Sound3Rate := O; 
if v4 then 

Sound4Rate := RateCalc(Freq4) 
else 

Sound4Rate := O; 
SoundlPhase := O; 
Sound2Phase := O; 
Sound3Phase := O; 
Sound4Phase := O; 

{set relative amplitudes of 4 voices, 0 -> 1, loudest 1} 
Ampl := 1; 
Amp2 := 1; 
Amp3 := 1; 
Amp4 := 1; 
SoundlWave 
Sound2Wave 
Sound3Wave 
Sound4Wave 

end; 
and; 

:= @Wavel; 
:= @Wave2; 
:= @Wave3; 
:= @Wave4; 
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lllllllllllllllllllllllllllllllll Listing 9.10 Calculating Wave 1 

{listing 9.10} 

{calculate wavel} 
if SoundRec.SoundlRate <> 0 then 
begin 
Message('Calculating Waye 1'); 
if Ampl = 0.0 then 
for i := 0 to 255 do 

Wavel[i] := 0 
else 
for i := 0 to 255 do 
begin 

theta := i * 2 * pi I 255; 
Wavel[i] := 128 + trunc(Ampl * 127 * FunctB(theta)); 

end; 
end; 

Calculating Wave message in the message box at the bottom of the 
drawing window. 

The full listing for the four-voice program is at the end of the chapter. 
There are several ways you could improve on this program. One way 
would be to change the DrawWave procedure to pass it the phase of the 
wave you want to draw, and have it start at the proper byte in the waveform 
array. You would probably want to draw each individual wave starting at 
byte zero but draw them with the proper phase relationships when 
Draw All calls Draw Wave to put all four waveforms on the screen. When 
you start drawing a waveform at the proper phase, you will need to wrap 
around to the beginning of the waveform array after byte 2 5 5 so that you 
draw the entire cycle of the waveform. 

Another useful modification would be to have a display that shows 
the composite waveform of all four voices. You would need to take into 
account the phase and rate of each tone. 

Listings 9 .11 and 9 .12 show the FreeForm and Four Voice programs in 
their entirety. 
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program FreeForm; 
{listing 9 .11} 
con st 

DrawTop = 4 5; 
DrawLeft = 50; 
DrawWidth = 300; 
DrawHeight = 280; 
pi = 3.1415926; 
MaxBytes = 11000; 
WaveLength = 256; 

type 
Byte = 0 •. 255; 

var 
i : integer; 
DrawWind, DrawRect : Rect; 
Amp, Freq, theta : real; 
SynthRec : record 

mode : integer; 
rate : Fixed; 
waveBytes : packed array [ 0 .. MaxBytes J of Byte; 

end; 
OneWave : packed array [ 0 .• Wavelength] of Byte; 

function Triangle (angle : real) : real; 
begin 
if angle <= pi then 
begin 

Triangle := 2 * angle I pi - 1; 
end 

else 
begin 

Triangle := 1 - 2 * (angle - pi) I pi; 
end; 

end; 

function Square (angle 
begin 
if angle < pi then 

Square := 1. 0 
else 

Square := -1. 0; 
end; 

function FunctC (angle 
const 
Nl = 1; 
N2 = 0 .1; 

var 

real) real; 

real) real; 

Continued 
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Al, A2 : real; 
begin 

Al := Nl I (Nl + N2); 
A2 := N2 / (Nl + N2); 
FunctC :=Al * sin(angle) + A2 * sin(lS * Angle); 

end; 

function FunctB (angle 
con st 

Nl l; 
N2 l; 
N3 l; 
N4 l; 

var 
Al, A2, A3, A4 : real; 

begin 

real) 

Al := Nl / (Nl + N2 + N3 + N4); 
A2 := N2 / (Nl + N2 + N3 + N4); 
A3 := N3 I (Nl + N2 + N3 + N4); 
A4 ;= N4 I (Nl + N2 + N3 + N4); 

real; 

FunctB := Al * sin(angle) + A2 * sin(3 * angle) + A3 * sin(S 
* angle) + A4 * sin(? * angle); 

end; 

function FunctA (angle 
con st 

Nl l; 
N2 = l; 
N3 = l; 

var 
Al, A2, A3 : real; 

begin 

real) 

Al : = Nl / (Nl + N2 + N3) ; 
A2 : = N2 / (Nl + N2 + N3); 
A3 : = N3 I (Nl + N2 + N3); 

real; 

FunctA := Al * sin(angle) + A2 * sin(2 * Angle) + A3 * sin(4 
* angle); 

end; 

procedure Calcone; 
var 

i : integer; 
begin 

for i := 0 to WaveLength - 1 do 
begin 

theta := 2 * pi * i I WaveLength; 
Onewave[i] := 128 + trunc(Amp * 127 * FunctC(theta)); 

end; 
end; 

Continued 
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procedure DrawOne; 
con st 
startV = 10; 

var 
i : integer; 

begin 
Move To ( 5, startV + 25 6 - OneWave [ 0] ) ; 
for i : = 1 to WaveLength - 1 do 

LineTo(5 + i, startV + 256 - Onewave[i]) 
end; 

procedure InitDraw; 
begin 

SetRect(DrawWind, DrawLeft, DrawTop, DrawLeft + DrawWidth, 
DrawTop + DrawHeight); 

SetDrawingRect(DrawWind); 
SetRect(DrawRect, O, O, DrawWidth, DrawHeight); 
ShowDrawing; 

end; 

function RateCalc (Frequency 
var 

temp long int; 
begin 

{assume wavelength bytes/cycle} 

real) Fixed; 

temp := Round(Wavelength * Frequency * 44.93E-6); 
RateCalc := BitShift (temp, 16); 

end; 

procedure SetSound; 
var 

i : integer; 
begin 
with SynthRec do 
begin 

mode : = FFMode; 
rate := RateCalc(Freq); 
for i : = 0 to MaxBytes do 
waveBytes [i] := Onewave[i mod WaveLength]; 

end; 
end; 

begin 
HideAll; 
InitDraw; 
Freq := 220; 
Amp := 1; 
CalcOne; 
Set Sound; 
DrawOne; 
StartSound(@SynthRec, SizeOf(SynthRec), pointer(-1)); 
StopSound; 

end. 
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program FourVoice; 
{listing 9 .12} 
con st 

DrawTop = 3 7; 
DrawLeft = 5; 
DrawWidth = 510; 
DrawHeight = 315; 
pi = 3 .1415926; 
System = O; 

var 

THE FOURVOICE PROGRAM 

DrawRect, DrawWind, MsgRect : rect; 
vlRect, v2Rect, v3Rect, v4rect : rect; 
vl, v2, v3, v4, Done : BOOLEAN; 
voices : integer; 
Wavel, Wave2, Wave3, Wave4 : wave; 
SoundRec : FTSoundRec; 
SoundRecPtr : FTSndRecPtr; 
SynthRec : FTSynthRec; 
SynthRecPtr : FTSynthPtr; 
i : integer; 
Time, AMpl, Amp2, Amp3, Amp4 real; 
mouse : point; 

procedure WaitClick; 
begin 
repeat 

InvertRect(MsgRect); 
until button; 
repeat 
until not button; 

end; 

procedure Message (theString str255); 
begin 

EraseRect(MsgRect); 
FrameRect(MsgRect); 
Move To (MsgRect. left + 4, MsgRect. top + 14) ; 
DrawString(theString); 

end; 

procedure ToggleVl; 
begin 
vl := not vl; 
if vl then 
begin 

EraseRect(vlRect); 
FrameRect(vlrect); 
Move To (vlRect. left + 4, vlRect. top + 14); 
Drawstring ( '1 ON'); 
Voices : = Voices + i; 

255 

Continued 
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end 
else 
begin 

EraseRect(vlRect); 
FrameRect(vlrect); 
MoveTo(vlRect.left + 4, vlRect.top + 14); 
Drawstring (' 1 OFF'); 
InvertRect(vlRect); 
Voices := Voices - l; 

end; 
end; 

procedure ToggleV2; 
begin 

v2 := not v2; 
if v2 then 
begin 

EraseRect(v2Rect); 
FrameRect(v2rect); 
MoveTo(v2Rect.left + 4, v2Rect.top + 14); 
Drawstring ( '2 ON'); 
Voices := Voices + l; 

end 
else 
begin 

EraseRect(v2Rect); 
FrameRect(v2rect); 
Move To (v2Rect. left + 4, v2Rect. top + 14); 
Drawstring ( '2 OFF'); 
InvertRect(v2Rect); 
Voices . - Voices - 1; 

end; 
end; 

procedure ToggleV3; 
begin 

v3 := not v3; 
if v3 then 
begin 

EraseRect(v3Rect); 
FrameRect(v3rect); 
Move To (v3Rect. left + 4, v3Rect. top + 14); 
Drawstring (' 3 ON'); 
Voices . - Voices + 1; 

end 
else 
begin 

EraseRect(v3Rect); 
FrameRect(v3rect); 
MoveTo(v3Rect.left + 4, v3Rect.top + 14); 
Drawstring ( '3 OFF'); 

Continued 
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InvertRect (·v3Rect) ; 
Voices := Voices - 1; 

end; 
end; 

procedure ToggleV4; 
begin 

v4 := not v4; 
if v4 then 
begin 

EraseRect(v4Rect); 
FrameRect(v4Rect); 

THE FOURVOICE PROGRAM 

MoveTo(v4Rect.left + 4, v4Rect.top + 14); 
Drawstring (' 4 ON'); 
Voices := Voices + 1; 

end 
else 
begin 

EraseRect(v4Rect); 
FrameRect(v4Rect); 
MoveTo(v4Rect.left + 4, v4Rect.top + 14); 
Drawstring ( '4 OFF'); 
InvertRect(v4Rect); 
Voices := Voices - 1; 

end; 
end; 

procedure Varinit; 
begin 

Voices := 4; 
vl := TRUE; 
v2 := TRUE; 
v3 := TRUE; 
v4 := TRUE; 

end; 

procedure InitDraw; 
var 

BoxBottom, BoxTop, BoxWidth, BoxHeight : Integer; 
begin 

257 

SetRect(DrawWind, DrawLeft, DrawTop, DrawLeft + DrawWidth, 
DrawTop + DrawHeight); 

SetDrawingRect(DrawWind); 
ShowDrawing; 
BoxHeight : = 2 0; 
BoxBottom := DrawHeight - 15; 
BoxTop := BoxBottom - BoxHeight; 
BoxWidth := 40; 
Set Re ct (DrawRect, 0, 0, DrawWidth, Box Top - 1) ; 
SetRect(vlRect, O, BoxTop, BoxWidth, BoxBottom); 
SetRect(v2Rect, vlRect.right, BoxTop, vlRect.right + 

Continued 
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BoxWidth, BoxBottom); 
SetRect(v3Rect, v2Rect.right, BoxTop, v2Rect.right + 

BoxWidth, BoxBottom); 
SetRect(v4Rect, v3Rect.right, BoxTop, v3Rect.right + 

BoxWidth, BoxBottom); 
SetRect (MsgRect, v4Rect. right, BoxTop, DrawWidth - 10, 

BoxBottom); 
FrameRect(vlRect); 
FrameRect(v2Rect); 
FrameRect(v3Rect); 
FrameRect(v4Rect); 
FrameRect(MsgRect); 
MoveTo(vlRect.left + 4, vlRect.top + 14); 
Drawstring (' 1 ON'); 
MoveTo (v2Rect.left + 4, v2Rect.top + 14); 
Drawstring ( '2 ON'); 
MoveTo (v3Rect.left + 4, v3Rect.top + 14); 
Drawstring ( '3 ON'); 
MoveTo(v4Rect.left + 4, v4Rect.top + 14); 
Drawstring ( '4 ON'); 

end; 

function RateCalc (Frequency 
var 

temp long int; 
beqin 

{assume 255 bytes/cycle} 

real) Fixed; 

temp:= Round(255 *Frequency* 44.93E-6); 
RateCalc := BitShift (temp, 16); 

end; 

procedure InitSound; 
var 

Freql, Freq2, Freq3, Freq4 : real; 
beqin 

{initialize synthesizer record} 
SynthRec.Mode := FTMode; 
SynthRec.SndRec := @SoundRec; 

I set synthesizer record pointer} 
SynthRecPtr := @SynthRec; 

{initialize sound record} 
Time : = 1. O; 
with SoundRec do 
beqin 

Duration := round(Time * 60); 
Freql := 440; 
Freq2 . - 4 4 0 * ( 1 + 4 I 14) ; 
Freq3 := 660; 
Freq4 .- 880; 
if vl then 

SoundlRate := RateCalc(Freql) 

Continued 
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Listing 9.12 Continued 

else 
SoundlRate := O; 

if v2 than 
Sound2Rate := RateCalc(Freq2) 

else 
Sound2Rate := O; 

if v3 than 
Sound3Rate := RateCalc(Freq3) 

else 
Sound3Rate := O; 

if v4 than 
Sound4Rate := RateCalc (Freq4) 

else 
Sound4Rate := O; 

SoundlPhase := O; 
Sound2Phase := O; 
Sound3Phase := O; 
Sound4Phase := O; 

{set relative amplitudes of 4 voices, 0 -> 1, loudest 1} 
Ampl := 1; 
Amp2 := 1; 
Amp3 := 1; 
Amp4 := 1; 
SoundlWave := @Wavel; 
Sound2Wave := @Wave2; 
Sound3Wave := @Wave3; 
Sound4Wave := @Wave4; 

and; 
and; 

function Triangle (angle real) real; 
begin 
if angle <= pi than 
begin 

Triangle : = 2 * angle I pi - 1; 
and 

else 
begin 

Triangle := 1 - 2 * (angle - pi) I pi; 
and; 

and; 

function Square (angle 
begin 
if angle < pi than 

Square := 1. 0 
else 

Square := -1. O; 
end; 

function FunctB (angle 

real) real; 

real) real; 

Continued 
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con st 
Nl l; 
N2 : l; 
N3 : l; 

var 
Al, A2, A3 : real; 

begin 
Al :: Nl I (Nl + N2 + N3); 
A2 : : N2 I (Nl + N2 + N3) ; 
A3 :: N3 / (Nl + N2 + N3); 
FunctB :: Al * sin(angle) + A2 * sin(3 * angle) + A3 * sin(5 

* angle); 
end; 

function FunctA (angle 
con st 

Nl l; 
N2 : l; 
N3 ,., l; 

var 
Al, A2, A3 : real; 

begin 

real) 

Al : : Nl / (Nl + N2 + N3) ; 
A2 : : N2 / (Nl + N2 + N3) ; 
A3 :: N3 / (Nl + N2 + N3); 

real; 

FunctA :: Al * sin(angle) + A2 * sin(2 * Angle) + A3 * sin(4 
* angle); 

end; 

procedure CalcSound; 
{fill in the wave arrays} 

var 
i : integer; 
theta : real; 

begin 
{calculate wavel} 

if SoundRec.SoundlRate <> 0 then 
begin 
Message('Calculating Wave 1'); 
if Ampl ,., 0.0 then 
for i :: 0 to 255 do 
Wavel[i) :: 0 

else 
for i :: 0 to 255 do 
begin 

theta :: i * 2 * pi I 255; 
Wavel[i) :: 128 + trunc(Ampl * 127 * FunctB(theta)); 

end; 
end; 

I calculate wave2} 

Continued 
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if SoundRec. Sound2Rate <> 0 than 
begin 
Message('Calculating wave 2'); 
if Amp2 = 0.0 then 
for i := 0 to 255 do 

Wave2 [i] := 0 
else 
for i := O to 255 do 
begin 

theta := i * 2 * pi I 255; 
Wave2 [i] := 128 + trunc (Amp2 * 127 * FunctA (theta)); 

end; 
end; 

{calculate wave3} 
if SoundRec. Sound3Rate <> 0 then 
begin 
Message('Calculating Wave 3'); 
if Amp3 = 0.0 then 
for i := 0 to 255 do 

Wave3 [i] := 0 
else 
for i := 0 to 255 do 
begin 

theta := i * 2 * pi I 255; 
Wave3[i] := 128 + trunc(Amp3 * 127 * Triangle(theta)); 

end; 
end; 

{calculate wave4} 
if SoundRec. Sound4Rate <> 0 then 
begin 

Message('Calculating Wave 4'); 
if Amp4 = 0.0 then 
for i := 0 to 255 do 

Wave4 [i] := 0 
else 
for i := O to 255 do 
begin 

theta := i * 2 * pi I 255; 
Wave4[i] := 128 + trunc(Amp4 * 127 * Square(theta)); 

end; 
end; 

end; 

procedure DrawWave (theWave 
start : point; 
scale : real) ; 

var 
i, v : integer; 

begin 
v := Round(scale * theWave[O]); 
MoveTo(start.h, start.v - v); 

Wave; 

Continued 
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for i := 1 to 255 do 
bag in 

v := Round(scale * theWave[i]); 
LineTo(start.h + i, start.v - v); 

end; 
end; 

procedure DrawAll; 
con st 

waveHgt 64; 
waveSep 4; 

var 
i : integer; 
startPt : point; 
QScale : real; 

begin 
EraseRect(DrawRect); 
Message ('Waves for all voices'); 
QScale : = 0. 25; 
startPt .h := 10; 
startPt. v : = waveHgt + 4; 
if vl than 

DrawWave (Wavel, startPt, QScale); 
startPt. v : = startPt. v + waveHgt + wave Sep; 
if v2 then 

DrawWave (Wave2, startPt, QScale); 
startPt. v : = startPt. v + waveHgt + waveSep; 
if v3 then 

DrawWave (Wave3, startPt, QScale); 
startPt. v : = startPt. v + waveHgt + waveSep; 
if v4 then 

DrawWave(Wave4, startPt, QScale); 
Message ('Click Mouse to Hear Tones '); 

end; 

procedure DrawWaves; 
var 

i : integer; 
start point; 
Scale : real; 

begin 
start.h := 10; 
start.v := 128 + ( (DrawHeight - 24) div 2); 
Scale := 1; 
if vl then 
begin 

EraseRect(DrawRect); 
Message ('Wave 1'); 
DrawWave(Wavel, start, scale); 
Message ('wave 1, Click Mouse to Continue'); 
WaitClick; 

Continued 
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end; 
if v2 then 
begin 

EraseRect(DrawRect); 
Message('Wave 2'); 
DrawWave(Wave2, start, 
Message('Wave 2, Click 
WaitClick; 

end; 
if v3 then 
begin 

EraseRect(DrawRect); 
Message ('Wave 3 '); 
DrawWave(Wave3, start, 
Message ('Wave 3, Click 
WaitClick; 

end; 
if v4 then 
begin 

EraseRect(DrawRect); 
Message ('Wave 4') ; 
or·awwave (Wave4, start, 
Message('Wave 4, Click 
WaitClick; 

end; 
if voices > 1 then 

DrawAll 
else 

THE FOURVOICE PROGRAM 

scale); 
Mouse to Continue' ) ; 

scale); 
Mouse to Continue'); 

scale); 
Mouse to Continue' ) ; 

Message('Click Mouse to Hear Tones'); 
WaitClick; 

end; 

begin 
HideAll; 
Done := FALSE; 
TextFont(System); 
TextSize(12); 
Varinit; 
initdraw; 
repeat 

213 

Message ('Select Voices or Click Mouse in Window To Start'); 
repeat 
until button; 
repeat 
until not button; 
GetMouse(mouse.h, mouse.v); 
if PtinRect (Mouse, vlRect) then 

ToggleVl 
else if ptinRect (mouse, v2Rect) then 

ToggleV2 
else if Ptinrect (mouse, v3Rect) then 

Continued 
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ToggleV3 
else if PtinRect (mouse, v4Rect) then 

ToggleV4 
else 
begin 

initsound; 
calcsound; 
DrawWaves; 
StartSound(SynthRecPtr, SizeOf(SynthRec), nil); 
repeat 
until SoundDone; 
Stop Sound; 

end; 
until done; 

end. 
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APPENDIXES 

A QuickDraw Data Structures 

B QuickDraw Routines 

C Mouse Routines 

D Macintosh Pascal Window Routines 

E Sound Routines and Data Structures 
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APPENDIX A: QUICKDRAW 
11111111111111111111111111111111 DATA STRUCTURES 

canst 

type 

srcCopy = O; 
srcOR = l; 
srcXOR = 2; 
srcBIC = 3; 
notSrcCopy = 4; 
notSrcOR = 5; 
notSrcXOR = 6; 
notSrcBIC = 7; 
patCopy = 8; 
patOR = 9; 
patXOR = 10; 
patBIC = 11; 
notPatCopy = 12; 
notPatOR = 13; 
notPatXOR = 14; 
notPatBIC = 15; 

pattern =packed array [0 .. 7] of 0 .. 255; 
Styleltem = (bold, italic, underline, outline, 

shadow, condense, extend); 
Fontinfo = record 

ascent, 
descent, 
widMax, 
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 

O : (top, left, bottom, right : integer); 
1 : (topLeft, botRight : Point); 

end; 
QDByte = -128 .. 127; 
QDPtr = AQDByte; 
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BitMap = record 
baseAddr: QDPtr; 
rowBytes : integer; 
bounds : Rect; 

end; 
Bitsl6: array [0 .. 15] of integer; 
Cursor = record 

data : Bits 16; 
mask : Bitsl6; 
hotspot : Point; 

end; 
PenState = record 

pnLoc : Point; 
pnSize : Point; 
pnMode : integer; 
pnPat : Pattern; 

end; 
PolyHandle = "PolyPtr; 
PolyPtr = "Polygon; 
Polygon = record 

polySize : integer; 
polyBBox : Rect; 
poly Points : array [O .. O] of point; 

end; 
RgnHandle = "RgnPtr; 
RgnPtr = "Region; 
Region = record 

rgnSize : integer; 
rgnBBox : Rect; 

end; 
PicHandle = "PicPtr; 
PicPtr = "Picture; 
Picture = record 

picSize : integer; 
picFrame : Rect; 

end; 
GraiPort = record 

device : integer; 
portBits : BitMap; 
portRect : Rect; 
visRgn: RgnHandle; 
clipRgn: RgnHandle; 
bkPat : Pattern; 
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fillPat : Pattern; 
pnLoc : Point; 
pnSize : Point; 
pnMode : integer; 
pnPat : Pattern; 
pn Vis : integer; 
txFont : integer; 
txFace : Style; 
txMode : integer; 
txSize : integer; 
spExtra : longint; 
fgColor : longint; 
bkColor : longint; 
ColrBit : integer; 
patStretch : integer; 
picSave : QDHandle; 
rgnSave : QDHandle; 
polySave : QDHandle; 
grafFrocs : QDProcPtr; 

end; 
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APPENDIX B: QUICKDRAW 
11111111111111111111111111111111 ROUTINES 

Calculations 

AddPt(src, dst); 
Type: 
Parameters: 

Description: 

EmptyRect(r); 
Type: 
Parameter: 
Description: 

EqualPt(ptl, pt2); 
Type: 
Parameters: 

Description: 

Procedure 
src Point 
dst Point variable 
Add the coordinates of src to dst, and put the result 
in dst. 

Function Boolean 
r Re ct 
Return TRUE if the rectangle is empty, that is, if it 
has zero width or zero height. 

Function Boolean 
ptl Point 
pt2 Point 
Return TRUE if the coordinates of the two points are 
the same. 

EqualRect(rectl, rect2); 
Type: Function Boolean 

Rect Parameters: rectl 

Description: 

GlobalToLocal(pt); 
Type: 
Parameter: 
Description: 

rect2 Re ct 
Return TRUE if the coordinates of the corners of the 
rectangles are equal. 

Procedure 
pt Point variable 
Convert the coordinates of the point from the global 
coordinate system to the current GrafPort's local 
coordinate system. 
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InsetRect(r, db, dv); 
Type: 
Parameters: 

Description: 

LocalToGlobal(pt); 
Type: 
Parameter: 
Description: 

Procedure 
r Rect variable 
dh Integer 
dv Integer 
Shrink the rectangle by the amounts dh (horizontal) 
and dv (vertical). If dh or dv is negative, the 
rectangle is expanded in that direction instead 
of shrunk. 

Procedure 
pt Point variable 
Convert the coordinates of the point from the 
current GrafPort's local coordinate system to the 
global coordinate system. 

MapPt(pt, fromRect, toRect); 
Type: Procedure 
Parameters: pt Point variable 

Re ct 

Description: 

fromRect 
to Re ct Re ct 
Calculate the coordinates in toRect of the point in 
fromRect, scaling its position to match the scale 
difference between the two rectangles. 

MapRect(r, fromRect, toRect); 
Type: Procedure 
Parameters: 

Description: 

r 
fromRect 
toRect 

Rect variable 
Rect 
Re ct 

Map the coordinates of rectangle r's corners from 
the source rectangle to the destination rectangle, 
scaling to match the dimensions of the destination 
rectangle. (Calls MapPt to map the corners.) 



OffsetRect(r, db, dv); 
Type: 
Parameters: 

Description: 

PtlnRect(pt, r); 
Type: 
Parameters: 

Description: 
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Procedure 
r Re ct 
dh Integer 
dv Integer 
Offset the coordinates of the rectangle's corners 
by dh (horizontal) and dv (vertical). Moves 
the rectangle. 

Function 
pt 

Boolean 
Point 

r Rect 
Return TRUE if the point is inside the rectangle. 

Pt2Rect(ptl, pt2, dstRect); 
Type: Procedure 
Parameters: ptl Point 

Point 

Description: 

pt2 
dstRect Rect variable 
Set dstRect to the rectangle that just encloses the 
two points. 

SectRect(srcl, src2, dstRect); 
Type: Function Boolean 

Re ct Parameters: srcl 

Description: 

SetPt(pt, b, v); 
Type: 
Parameters: 

Description: 

src2 Rect 
dstRect Rect variable 
Set dstRect to the area of intersection of the two 
source rectangles. 

Procedure 
pt Point variable 
h Integer 
v Integer 
Set the coordinates of pt to h (horizontal) and 
v (vertical). 
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SetRect(r, left, top, right, bottom); 
Type: Procedure 
Parameters: r Rect 

left Integer 
top Integer 
right Integer 
bottom Integer 

Decription: Set the rectangle data structure to the specified 
coordinates. 

SubPt(src, dst); 
Type: 
Parameters: 

Description: 

Procedure 
src Point 
dst Point variable 
Subtract the coordinates of src from dst, and put the 
result in dst. 

UnionRect(srcl, src2, dstRect); 
Type: Procedure 
Parameters: 

Description: 

Cursor 

HideCursor; 
Type: 
Parameters: 
Description: 

InitCursor; 
Type: 
Parameters: 
Description: 

srcl Rect 
src2 Rect 
dstRect Rect variable 
Set dstRect to the rectangle that just encloses both 
of the source rectangles. 

Procedure 
none 
Hide the cursor, and decrement the cursor level 
variable. The cursor stays hidden as long as the 
cursor level is negative. 

Procedure 
none 
Initialize the cursor (set it to a visible arrow). 



ObscureCursor; 
Type: 
Parameters: 
Description: 

SetCursor(crsr ); 
Type: 
Parameter: 
Description: 

SbowCursor; 
Type: 
Parameters: 
Description: 

GrafPort 

BackPat(pat); 
Type: 
Parameter: 
Description: 

ClipRect(r); 
Type: 
Parameter: 
Description: 

ClosePort(port); 
Type: 
Parameter: 
Description: 

GetClip(rgn); 
Type: 
Parameter: 
Description: 
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Procedure 
none 
Hide the cursor until the mouse is moved. (Does not 
decrement the cursor level.) 

Procedure 
crsr Cursor 
Set the cursor shape. 

Procedure 
none 
Increment the cursor level. If it is zero, show 
the cursor. 

Procedure 
pat Pattern 
Set the bkPat field in the current GrarPort's data 
structure. 

Procedure 
r Re ct 
Set the clipRect field in the current GrarPort's data 
structure. 

Procedure 
port GrarPtr 
Close the GrarPort, deallocating its memory. 

Procedure 
rgn RgnHandle 
Set rgn to the clipRgn of the current GrarPort. 
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GetPort(port); 
Type: 
Parameter: 
Description: 

GrafDevice(device); 
Type: 
Parameter: 
Description: 

InitGraf(globalPtr); 
Type: 
Parameter: 
Desription: 

InitPort(port); 
Type: 
Parameter: 
Description: 

Procedure 
port GrafPtr variable 
Get a pointer to the current GralPort's data 
structure. 

Procedure 
device Integer 
Set the device field in the GrafPort data structure. 

Procedure 
globalPtr QDPtr 
Initialize the QuickDraw package (called 
automatically by Macintosh Pascal). 

Procedure 
port GrafPtr 
Initialize the GralPort data structure for a port that 
is already open. 

MovePortTo(leftGlobal, topGlobal); 
Type: Procedure 
Parameters: leftGlobal Integer 

topGlobal Integer 
Description: Move the portRect; set the upper left corner of the 

portRect field in the GrafPort data structure. 

OpenPort(port); 
Type: 
Parameter: 
Description: 

Procedure 
port GrafPtr 
Open the GrafPort, allocating memory and 
initializing the GralPort data structure. 

PortSize(widtb, beigbt); 
Type: Procedure 
Parameters: width Integer 

height Integer 
Description: Set the size of the portRect field in the GrafPort data 

structure. Changes only the lower right corner 
of portRect. 



SetClip(rgn); 
Type: 
Parameter: 
Description: 

SetOrlgin(h, v ); 
Type: 
Parameters: 

Description: 

SetPort(port); 
Type: 
Parameter: 
Description: 

SetPortBits(bm); 
Type: 
Parameter: 
Description: 

Ltne 

Line( db, dv ); 
Type: 
Parameters: 

Description: 

LineTo(h, v); 
Type: 
Parameters: 

Description: 
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Procedure 
rgn RgnHandle 
Set the clipRgn of the current GrarPort. 

Procedure 
h Integer 
v Integer 
Set the origin of the GrarPort's coordinate system 
(changes the portBits.bounds, portRect, and visRgn 
fields in the GrarPort data structure). 

Procedure 
port GraphPtr 
Set the current GrarPort to the GrarPort data 
structure specified by the pointer. 

Procedure 
bm BitMap 
Set the portBits field in the GrarPort data structure. 

Procedure 
dh Integer 
dv Integer 
Draw a line from the current pen location to the 
point calculated by adding dh to the pen's 
horizontal coordinate and adding dv to the pen's 
vertical coordinate. 

Procedure 
h Integer 
v Integer 
Draw a line from the current pen location to the 
point specified by the horizontal coordinate, h, and 
the vertical coordinate, v. 
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Pen 

GetPen(pt); 
Type: 
Parameter: 
Description: 

Procedure 
pt Point variable 
Set pt to the current pen location. 

GetPenState(pnState); 
Type: Procedure 
Parameter: pnState PenState variable 
Description: Set pnState to the current pen state. 

HidePen; 
Type: 
Parameters: 
Description: 

Move(dh, dv); 
Type: 
Parameters: 

Description: 

MoveTo(h, v); 
Type: 
Parameters: 

Description: 

PenMode(mode); 
Type: 
Parameter: 
Description: 

Procedure 
none 
Decrement the pen visibility variable (pnVis) in the 
current graph port. As long as the variable is less 
than zero, the pen cannot draw. The first call to 
HidePen will make the pen invisible. Subsequent 
calls must be balanced by an equal number of calls 
to ShowPen in order to make the pen draw again. 

Procedure 
dh Integer 
dv Integer 
Move the pen by dh horizontally and dv vertically. 

Procedure 
h Integer 
v Integer 
Move the pen to the specified coordinates. 

Procedure 
mode Integer 
Set the pen mode in the current graph port. 



PenNormal; 
Type: 
Parameters: 
Description: 

PenPat(pat); 
Type: 
Parameter: 
Description: 
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Procedure 
none 
Initialize the pen parameters in the current graph 
port to a pen size of (1, 1 ), a pen mode of patCopy, 
and a pen pattern of black. 

Procedure 
pat Pattern 
Set the current graph port's pen pattern to the 
specified pattern. 

PenSize(width, height); 
Type: Procedure 
Parameters: width Integer 

height Integer 
Description: Set the current graph port's pen size to the specified 

dimensions. 

SetPenState(pnState); 
Type: Procedure 
Parameter: pnState PenState 
Description: Set the current graph port's pen state. 

Show Pen; 
Type: 
Parameters: 
Description: 

Picture 

ClosePicture; 
Type: 
Parameters: 
Description: 

Procedure 
none 
Increment the current graph port's pen visibility 
parameter. The parameter cannot be greater than 
zero. If the parameter is zero, the pen can draw; if 
it is less than zero, the pen cannot draw. 

Procedure 
none 
Stop recording QuickDraw calls in the current 
picture data structure. 
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DrawPlcture(tbePicture, r); 
Type: Procedure 
Parameters: thePicture PicHandle 

Description: 
r Re ct 
Scale the picture to fit in the rectangle, and draw it 
in the rectangle. 

KlllPlcture(tbePlcture); 
Type: Procedure 
Parameter: thePicture PicHandle 
Description: Deallocate the memory used by the picture data 

structure. 

OpenPlcture(plcFrame); 
Type: Function PicHandle 
Parameter: picFrame Rect 
Description: Allocate memory for and create a data structure for 

recording QuickDraw calls as a picture. Start 
recording QuickDraw calls in the picture 

Polygons 

ClosePoly,· 
Type: 
Parameters: 
Description: 

ErasePoly(poly); 
Type: 
Parameter: 
Description: 

FlllPoly(poly, pat); 
Type: 
Parameters: 

Description: 

data structure. 

Procedure 
none 
Deallocate the data structure for the current 
polygon, and stop saving QuickDraw calls in it. 

Procedure 
poly Poly Handle 
Erase the polygon by filling it with the current 
background pattern. 

Procedure 
poly Poly Handle 
pat Pattern 
Fill the polygon with the specified pattern. 



'FramePoly(poly); 
Type: 
Parameter: 
Description: 

InvertPoly(poly); 
Type: 
Parameter: 
Description: 

KillPoly(poly); 
Type: 
Parameter: 
Description: 
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Procedure 
poly Poly Handle 
Draw the outline of the polygon, using the current 
pattern. 

Procedure 
poly Poly Handle 
Invert the value (1or0) of each pixel in the polygon. 

Procedure 
poly Poly Handle 
Deallocate the data structure in which the polygon 
is stored. 

OffsetPoly(poly, db, dv ); 
Type: Procedure 
Parameters: poly Poly Handle 

dh Integer 
dv Integer 

Description: Move the polygon horizontally by distance dh and 
vertically by distance dv. 

OpenPoly; 
Type: 
Parameters: 
Description: 

PaintPoly(poly); 
Type: 
Parameter: 
Description: 

Function Poly Handle 
none 
Allocate the polygon data structure, and begin 
recording QuickDraw calls in it. The function 
returns a handle to the data structure. 

Procedure 
poly Poly Handle 
Fill the polygon with the current pattern, using the 
current pen parameters. 
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Region 

CloseRgn(tbeRgn); 
Type: 
Parameter: 
Description: 

Procedure 
theRgn RgnHandle 
Stop storing QuickDraw calls, and organize the 
QuickDraw shapes defined by QuickDraw calls into 
a region. You must supply a handle to a region 
previously defined by NewRgn. 

CopyRgn(srcRgn, dstRgn),· 
Type: Procedure 
Parameters: srcRgn RgnHandle 

dstRgn RgnHandle 
Description: Copy the source region's data structure to the 

destination region's data structure. 

Dif.fRgn(ARgn, BRgn, dstRgn); 
Type: Procedure 
Parameters: ARgn RgnHandle 

BRgn RgnHandle 
dstRgn RgnHandle 

Description: Calculate the difference between ARgn and BRgn, 
and store the resulting region in dstRgn. The effect 
is that of subtracting BRgn from ARgn. 

DisposeRgn(tbeRgn); 
Type: Procedure 
Parameter: theRgn RgnHandle 
Description: Deallocate the memory used by the region data 

structure. 

EmptyRgn(tbeRgn); 
Type: 
Parameter: 
Description: 

Function Boolean 
theRgn RgnHandle 
Return a value of TRUE if the region is empty. An 
empty region is one that has dimensions of O; it 
contains no pixels. 
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EqualRgn(ARgn, BRgn); 
Type: Function Boolean 
Parameters: ARgn RgnHandle 

BRgn RgnHandle 
Description: Return a value of TRUE if ARgn and BRgn are equal. 

EraseRgn(theRgn); 
Type: 
Parameter: 
Description: 

FillRgn(tbeRgn, pat); 

Regions are equal if they are identical (have the same 
location, shape, and dimensions). 

Procedure 
theRgn RgnHandle 
Erase the region by filling it with the current 
background pattern. 

Type: Procedure 
Parameters: theRgn RgnHandle 

pat Pattern 
Description: Fill the region with the specified pattern. 

FrameRgn(tbeRgn); 
Type: 
Parameter: 
Description: 

Procedure 
theRgn RgnHandle 
Draw the outline of the region, using the current 
pen pattern and pen parameters. 

/nsetRgn(tbeRgn, db, dv ); 
Type: Procedure 
Parameters: theRgn RgnHandle 

dh Integer 
dv Integer 

Description: Change the size of the region while leaving it in the 
same location. The amount to shrink the region 
horizontally is dh; dv is the amount to shrink it 
vertically. Negative values of dh or dv make the 
region larger rather than smaller. 

InvertRgn(theRgn); 
Type: 
Parameter: 
Description: 

Procedure 
theRgn RgnHandle 
Invert the value (1 or 0) of each pixel in the region. 
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NewRgn; 
Type: 
Parameters: 
Description: 

Function RgnHandle 
none 
Allocate the memory for a region data structure. 

OffsetRgn(tbeRgn, db, dv ); 
Type: Procedure 
Parameters: theRgn RgnHandle 

dh Integer 
dv Integer 

Description: Change the location of a region by dh horizontally 
and dv vertically. 

OpenRgn(tbeRgn); 
Type: 
Parameter: 
Description: 

PaintRgn(tbeRgn); 
Type: 
Parameter: 
Description: 

PtlnRgn(pt, tbeRgn),· 

Procedure 
theRgn RgnHandle 
Start recording QuickDraw calls that will be used by 
CloseRgn to calculate a region data structure. 

Procedure 
theRgn RgnHandle 
Fill the region with the current pattern, using the 
current pen parameters. 

Type: Function Boolean 
Parameters: theRgn RgnHandle 

pt Point 
Description: Return a value of TRUE if the specified point is 

inside the region. 

RectlnRgn(r, tbeRgn); 
Type: Function Boolean 
Parameters: theRgn RgnHandle 

r Re ct 
Description: Return a value of TRUE if the specified rectangle is 

completely enclosed by the region. 



RectRgn(tbeRgn, r); 
Type: 
Parameters: 

Description: 
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Procedure 
theRgn RgnHandle 
r Re ct 
Set the region to the rectangle. The previous 
description of the region is lost, and the region 
becomes a retangle with the position and 
dimensions of the specified rectangle. 

SectRgn(ARgn, BRgn, dstRgn); 
Type: Procedure 
Parameters: ARgn RgnHandle 

BRgn RgnHandle 
dstRgn RgnHandle 

Description: Set the destination region, dstRgn, to the 
intersection of ARgn and BRgn. The area enclosed 
by dstRgn is the area where ARgn and BRgn overlap. 

SetEmptyRgn(tbeRgn); 
Type: Procedure 
Parameter: theRgn RgnHandle 
Description: Replace the region data structure with one that 

defines an empty region, a region with zero 
dimensions. An empty region encloses no pixels. 

SetRectRgn(tbeRgn, left, top, right, bottom); 
Type: Procedure 
Parameters: theRgn RgnHandle 

left Integer 
top Integer 
right Integer 
bottom Integer 

Description: Set the region to a rectangle. Like RectRgn, except 
that, with SetRectRgn, you specify the coordinates 
of the rectangle's corners rather than defining the 
rectangle with a rectangle data structure. 
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UnionRgn(ARgn, BRgn, dstRgn); 
Type: Procedure 
Parameters: ARgn RgnHandle 

BRgn RgnHandle 
dstRgn RgnHandle 

Description: Set the destination region, dstRgn, to the areas 
enclosed by ARgn and BRgn. The resulting region 
can have discontiguous areas. 

XorRgn(ARgn, BRgn, dstRgn); 
Type: Procedure 
Parameters: ARgn RgnHandle 

BRgn RgnHandle 
dstRgn RgnHandle 

Description: Set the destination region to the area in the union of 
ARgn with BRgn that is not also a part of the 
intersection of ARgn and BRgn. 

Shapes 

EraseArc(r, startAngle, arcAngle); 
Type: Procedure 
Parameters: 

Description: 

EraseOval(r); 
Type: 
Parameter: 
Description: 

EraseRect(r); 
Type: 
Parameter: 
Description: 

r Rect 
startAngle Integer 
arcAngle Integer 
Erase the arc by filling it with the current 
background pattern. The arc is a portion of the oval 
defined by the rectangle. It starts at the start angle 
and extends to the angle that is the sum of 
startAngle degrees plus arcAngle degrees. 

Procedure 
r Re ct 
Erase the oval defined by the rectangle by filling it 
with the current background pattern. 

Procedure 
r Re ct 
Erase the rectangle by filling it with the current 
background pattern. 
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EraseRoundRect(r, ovWd, ovHt); 
Type: Procedure 
Parameters: r Rect 

ov\'Vd Integer 
ovHt Integer 

Description: Erase the rounded rectangle by filling it with the 
current background pattern. 

FillArc(r, startAngle, arcAngle, pat); 
Type: Procedure 
Parameters: r Rect 

startAngle Integer 
arcAngle Integer 
pat Pattern 

Description: Fill the arc with the specified pattern. The arc is a 
pie-shaped portion of the oval defined by the 
rectangle. It starts at the start angle and extends to 
the angle that is the sum of startAngle degrees plus 
arcAngle degrees. 

FtllOval(r, pat); 
Type: 
Parameters: 

Description: 

FtllRect(r, pat); 
Type: 
Parameters: 

Description: 

Procedure 
r Re ct 
pat Pattern 
Fill the oval defined by the rectangle with the 
specified pattern. 

Procedure 
r Re ct 
pat Pattern 
Fill the rectangle with the specified pattern. 

FtllRoundRect(r, ovWd, ovHt, pat),· 
Type: Procedure 
Parameters: r Rect 

ov\'Vd Integer 
ovHt Integer 
pat Pattern 

Description: Fill the rounded rectangle with the specified 
pattern. 
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FrameArc(r, startAngle, arcAngle),· 
Type: Procedure 
Parameters: r Rect 

startAngle Integer 
arcAngle Integer 

Description: Draw the arc, using the current pen parameters. The 
arc is a portion of the oval defined by the rectangle. 
It starts at the start angle and extends to the angle 
that is the sum of startAngle degrees plus 

FrameOval(r); 
Type: 
Parameter: 
Description: 

FrameRect(r); 
Type: 
Parameter: 
Description: 

arcAngle degrees. 

Procedure 
r Re ct 
Draw the oval defined by the rectangle. 

Procedure 
r Re ct 
Draw the rectangle. 

FrameRoundRect(r, ovWd, ovHt); 
Type: Procedure 
Parameters: r Re ct 

ovWd Integer 
ovHt Integer 

Description: Draw the round rectangle. 

InvertArc(r, startAngle, arcAngle); 
Type: Procedure 
Parameters: 

Description: 

r Re ct 
startAngle Integer 
arcAngle Integer 
Invert the arc. The arc is a pie-shaped portion of the 
oval defined by the rectangle. It starts at the start 
angle and extends to the angle that is the sum of 
startAngle degrees plus arcAngle degrees. Inversion 
consists of inverting the value (1 or 0) of every pixel 
within the arc. 



InvertOval(r); 
Type: 
Parameter: 
Description: 

InvertRect(r); 
Type: 
Parameter: 
Description: 
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Procedure 
r Re ct 
Invert the oval defined by the rectangle, including 
its interior. Inversion consists of inverting the value 
(1 or 0) of every pixel within the oval. 

Procedure 
r Re ct 
Invert the rectangle. Inversion consists of inverting 
the value (1 or 0) of every pixel within the rectangle. 

InvertRoundRect(r, ovWd, ovHt); 
Type: Procedure 
Parameters: r Rect 

ovWd Integer 
ovHt Integer 

Description: Invert the rounded rectangle. Inversion consists of 
inverting the value (1 or 0) of every pixel within the 
rounded rectangle. 

PaintArc(r, startAngle, arcAngle),· 
Type: Procedure 
Parameters: r Rect 

startAngle Integer 

~ arcAngle Integer 
Descri tion: Fill the arc with the current pen pattern. The arc is 

a portion of the oval defined by the rectangle. It 
starts at the start angle and extends to the angle 
that is the sum of startAngle degrees plus 

PaintOval(r); 
Type: 
Parameter: 
Description: 

PaintRect(r); 
Type: 
Parameter: 
Description: 

arcAngle degrees. 

Procedure 
r Re ct 
Fill the oval with the current pen pattern. 

Procedure 
r Rect 
Fill the rectangle with the current pen pattern. 



290 APPENDIXES 

PatntRoundRect(r, ovWd, ovHt); 
Type: Procedure 
Parameters: 

Description: 

Text 

CbarWtdtb(cb); 
Type: 
Parameter: 
Description: 

DrawCba'l(cb); 
Type: 
Parameter: 
Description: 

DrawString(string); 
Type: 
Parameter: 
Description: 

r Re ct 
ovWd Integer 
ovHt Integer 
Fill the rounded rectangle with the current pen 
pattern. 

Function 
ch 

Integer 
Char 

Return the width, in pixels, of the character ch, 
assuming that the character is drawn with the 
current text font, style, and size. 

Procedure 
ch Char 
Draw the character ch at the current pen location, 
using the current text font, style, and size. 

Procedure 
string Str255 
Draw the characters in the string starting at the 
current pen position, using the current text font, 
style, and size. 

DrawText(textBuf, ftrstByte, byteCount); 
Type: Procedure 
Parameters: textBuf QDPtr 

firstByte Integer 
byteCount Integer 

Description: Draw the text in the text buffer, starting at the 
current pen position and using the current text font, 
style, and size. 



GetFontlnfo(info); 
Type: 
Parameter: 
Description: 

SpaceExtra(extra); 
Type: 
Parameter: 
Description: 

String Width(s ); 
Type: 
Parameter: 
Description: 

TextFace(face); 
Type: 
Parameter: 
Description: 

TextFont(font); 
Type: 
Parameter: 
Description: 

TextMode(mode); 
Type: 
Parameter: 
Description: 

TextSize(size); 
Type: 
Parameter: 
Description: 
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Procedure 
info Fontinfo variable 
Fill the info variable with information about the 
current text font's character dimensions (ascent, 
descent, maximum width, and leading). 

Procedure 
extra Longint 
Set the number used to calculate how much to 
widen the distance between characters when 
justifying text. 

Function Integer 
s Str255 
Return the length in pixels of the specified string, 
assuming that it is drawn in the current text font, 
style, and size. 

Procedure 
face Style 
Set the current graph port's text face. 

Procedure 
font Integer 
Set the current graph port's text font. 

Procedure 
mode Integer 
Set the current graph port's text mode. 

Procedure 
size Integer 
Set the current graph port's text size. 
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Te:xtWtdtb(textBuf, ftrstByte, byteCount),· 
Type: Function Integer 
Parameters: textBuf QDPtr 

firstByte Integer 
byteCount Integer 

Description: Return the width of the text in the text buffer, 
assuming that it is drawn in the current text font, 
style, and size. 
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Button; 
Type: 
Parameters: 
Description: 

GetMouse(h, v ); 
Type: 
Parameters: 

Description: 

StillDawn; 
Type: 
Parameters: 
Description: 

WaitMouseUp; 
Type: 
Parameters: 
Description: 

Function Boolean 
none 
Return the current state of the mouse button 
(TRUE =button down). 

Procedure 
h Integer variable 
v Integer variable 
Get the current mouse position in the coordinate 
system of the drawing window, and put it in the 
variables h (horizontal coordinate) and v (vertical 
coordinate). 

Function Boolean 
none 
Test to see if the mouse button is down and there 
are no other mouse events in the event queue. 

Function Boolean 
none 
Test to see if the mouse button is down and there 
are no other mouse-down events in the event 
queue. Removes mouse-up events from the 
event queue. 
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HideAll; 
Type: 
Parameters: 
Description: 

Procedure 
none 
Hide all of the windows. 

SetDrawingRect(DrawingRect); 
Type: Procedure 
Parameter: DrawingRect Rect 
Description: Set the drawing window to the size specified by 

DrawingRect. 

Show Drawing; 
Type: 
Parameters: 
Description: 

Procedure 
none 
Show the drawing window. 
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Sound Data Structures 

const 

type 

SWmode = -1; 
FFmode = O; 
FTmode = l; 

byte = 0 .. 255; 

(Square-wave mode) 
(Free-form mode) 
(Four-tone mode) 

Square-Wave Synthesizer 

type 
Tone = record 

Count, 
Amplitude, 
Duration : integer 

end; 

Tones = array [0 .. 3000] of Tone; 

SWSynthRec = record 
Mode : integer; 
Triplets : Tones 

end; 

SwSynthPtr = "'SWSynthRec; 
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Free-Form Synthesizer 

type 
FreeWave = packed array [0 .. 30000] of byte; 
FFSynthRec = record 

Mode : integer; 
Rate : longint; 
WaveBytes: FreeWave 

end; 

FFSynthRecPtr = "FFSynthRec; 

Four-Voice Synthesizer 

type 
Wave = packed array [0 .. 255] of byte; 
WavePtr = "Wave; 
FTSoundRec = record 

duration : integer; 
Sound 1 Rate : fixed; 
Sound 1 Phase : longint; 
Sound2Rate : fixed; 
Sound2Phase : longint; 
Sound3Rate : fixed; 
Sound3Phase : longint; 
Sound4Rate : fixed; 
Sound4Phase : longint; 
Soundl Wave : WavePtr; 
Sound2Wave: WavePtr; 
Sound3 Wave : WavePtr; 
Sound4Wave : WavePtr; 

end; 

FTSndRecPtr = "FTSoundRec; 

FTSynthRec = record 
mode : integer; 
SndRec : FTSndRecPtr 

end; 

FTSynthPtr = "FTSynthRec; 
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Sound Routines 

GetSoundVol(Level); 
Type: 
Parameter: 
Description: 

Procedure 
Level Integer variable 
Get the current sound volume setting. The sound 
volume is an integer in the range 0 .. 7. 

Note(Frequency, Amplitude, Duration); 
Type: Procedure 
Parameters: Frequency Longint 

Amplitude Integer 
Duration Integer 

Description: Produce a single square-wave tone with the 
specified frequency, amplitude, and duration. 
Frequency is in hertz, duration is in units of 0.022 
sec, and amplitude is 0 .. 255. 

SetSoundVol(Level}; 
Type: 
Parameter: 
Description: 

SoundDone; 
Type: 
Parameters: 
Description: 

Procedure 
Level Integer 
Set the current sound volume setting. The sound 
volume is an integer in the range 0 .. 7. 

Function Boolean 
none 
Return TRUE if the last sound started 
is complete. 

StartSound(SyntbRecPtr, SyntbRecSize, completionPtr); 
Type: Procedure 
Parameters: SynthRecPtr Pointer 

SynthRecSize Longint 
completionPtr Pointer 

Description: Start producing a sound, using the specified 
synthesizer record. 
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StopSound; 
Type 
Parameters: 
Description: 

SysBeep(Duration); 
Type: 
Parameter: 
Description: 

Procedure 
none 
Stop producing sound. 

Procedure 
Duration Integer 
Produce a tone for the specified length of time. 
Time is in units of 0.022 second. 



Aliasing 

Ascent 

Amplitude 

Arc 

CAD 

Clip 

Coordinates 

Cursor 
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GLOSSARY 

The creation of irregularities in an image as a result of limiting 
drawing to fixed pixels. Produces a jagged appearance in lines not 
parallel to the coordinate axes. 

The distance between a text character's base line and its top. 

The difference between the highest value that a waveform takes on 
and its lowest value. 

A QuickDraw object, a pie-shaped portion of an oval. 

Computer-aided design, design with a program that allows a 
designer to use the computer to create drawings. CAD programs 
store drawing information as object descriptions rather than images. 

To restrict drawing to a defined area. 

The numbers that represent the position of a point in a given 
coordinate system relative to that coordinate system's origin. 

The small image on the screen that follows the mouse's movements. 
Application programs can change the shape of the cursor, hide it, 
and display it, but they cannot set the cursor position. 
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Descent 

Erase 

Fill 

Fractals 

Frame 

Font 

GrafPort 

Halftone 

Hot Spot 

Invert 

Kerning 

Object 

Oval 

Paint 

GLOSSARY 

The distance between a text character's base line and its 
lowest point. 

To fill a QuickDraw shape (including its edges) with the current 
background pattern. 

To draw a specified pattern inside of a QuickDraw shape. 

Images produced by a mathematical method called fractional 
geometry. Fractals can be made to mimic the shapes found 
in nature. 

To draw the outside edge of a QuickDraw shape. 

A set of text characters of a uniform shape and design. 

Conceptually, a drawing area either on the screen or in a memory 
buffer. Physically, a data structure that contains variables that 
define the drawing area and current settings of drawing 
parameters. 

An image made up of dots that vary in size or pattern and hence 
simulate shades of gray. 

The point in the cursor image that corresponds to the mouse 
position. 

To reverse the state of all pixels within a QuickDraw shape 
(including the shape's edges). Inverting turns a shape into a 
negative image of itself. 

Moving characters closer together so that part of one character 
overhangs or goes under the adjacent character. 

A mathematical description of something that you can draw, as 
opposed to the object's image, which is a list of the pixels turned 
on and off when you draw the object. 

A QuickDraw shape equivalent to an ellipse. 

To fill a QuickDraw shape with the pen's current pattern. 



Pen 

Period 

Phase 

Pixel 

Polygon 

QuickDraw 

RAM 

Rectangle 

Region 

ROM 

Round 
Rectangle 

Spline 

Synthesizer 

GLOSSARY 303 

A convenient term for the current drawing position and drawing 
parameters. QuickDraw routines draw as if they were moving a 
pen over the drawing area. 

The amount of time it takes a sound wave's waveform to repeat. 

The difference in start time between two identical or similar 
waveforms. 

A picture element. The smallest portion of the display that you 
can alter. 

A QuickDraw shape. A polygon is a closed figure made up of 
line segments. 

The Macintosh's graphics software package. The QuickDraw 
routines reside in ROM. 

Random access memory (read-write memory). RAM is 
where applications programs, variables, and some toolbox 
routines reside. 

A QuickDraw shape. A QuickDraw rectangle must be parallel to 
the coordinate axes. 

An arbitrarily shaped portion of the drawing area. A region is 
described by a data structure and can be manipulated like 
QuickDraw shapes. 

Read-only memory. Where the Macintosh toolbox software 
is stored. 

A QuickDraw shape. A round rectangle is a rectangle with 
rounded corners. 

A smooth curve created with a mathematical technique that 
synthesizes and blends together sections of curves on the basis of 
predefined control points. 

Macintosh software that synthesizes sounds using the Macintosh's 
speaker. There are three types of synthesizer: square-wave, free­
form, and four-voice. 
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INDEX 

AddPt procedure, 271 
Aliasing, 7 
Alignment, pattern, 29-30 
Amplitude of sound wave, 228, 229 

setting, 223-234 
Angles 

of arc, 43 
of rotation, 151 
sine of, 128 

Arbitrary point, rotation about, 134 
Arc, 43, 125 
Axis of rotation, 130 

BackPat procedure, 275 
Beep, 232 
Bezier curves, 183 
BIC mode, 33, 35 
Bit image, 106-107 
Bit map, 107-108 
Bit-mapped display, 3-4 
Blocks, 39 
Boxes 

drawing. See DrawBox 
palette, 140, 142, 144, 145 

rotation of, 129, 130 
scaling, 135-138 

B-Spline curves, 184-189 
program for, 190-191, 192, 

208-211 
Button function, 77, 293 
Bytes 

in display memory, 106-107 
setting, in pattern, 30-31 
waveform, 240 

CAD (computer-aided design) 
programs, 120 

CalcNew procedure, 200 
for Fractal2 program, 200-201 
for Fractal3 program, 204-205 

Calcone procedure, 243 
Calcpts routine, 192-200 
Calculating Wave 1, 2 51 
Calculation routines, QuickDraw, 

271-274 
Character origins, 55 

offset, 56 
Characters, text. See Text characters 
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CharWidth function, 61, 63, 290 
CheapCAD program, 154-177 

main loop, 145 
Clipping, 24 
ClipRect procedure, 24, 26, 275 
ClipRgn (clipping region), 109, 111, 

114, 115 
ClosePicture procedure, 83, 84, 279 
ClosePoly procedure, 88, 89, 280 
ClosePort procedure, 275 
CloseRgn procedure, 95, 282 
Color images, 109 
CompletionPtr, 236 
Computer-aided design (CAD) 

programs, 120 
Constants, selecting, for curve 

drawing, 182-183 
Control palette boxes, 142 
Control points, fitting curves to, 180, 

182, 183 
B-Spline curves, 184-185, 187 

Control routines, 149 
Coordinate system, 12-13, 102-106 

for bit image, 107 
conversions, 19-20, 112-114 
GratPort and, 111 
of object, 121 
pen in, 28 
SetOrigin procedure for, 114-115 
translation of, 1 7-19 

Coordinate transformations, 15-20, 
105, 106 

conversions, 19-20, 112-114 
rotation, 129-134 
scaling, 15-16, 17, 19, 116-117, 

135-139 
translation, 15, 16, 17-19, 116 

Coordinates 
of pen, 28 

for text drawing, 60 
pixel, 4-6, 12-13 
and scaling, 136-13 7, 139 

CopyRgn procedure, 282 
Cursor, 38-39, 70-76, 77 

QuickDraw routines for, 72-73, 
274-275 

Cursor hot spot, 72 

Cursor image, 70, 72 
Cursor level, 73 
Cursor mask, 70, 72 
Curve order, 190 
Curves, jagged, 191-192 

fractals, drawing, 193-207, 
212-225 

Curves, smooth, 180-183 
B-Spline curves, 184-191, 192, 

208-211 
CUT box, 142 

Data types and data structures 
bit map, 107 
cursor, 72 
fixed-point, 239-240 
Fontinfo, 61 
GratPort, 108-109 
line and object records, 123 
of object, 121 
pattern, 30 
point, 20 

DrawBox with, 21 
QuickDraw, 267-269 
rectangle, 22 
synthesizer, 234-235, 246, 

297-298 
Default character image, 57 
Destination rectangles, 87, 116-117 
Device, ImageWriter, 57-58, 105, 120 
DiffRgn procedure, 282 
Dimensions, 12 
Disk files, fonts in, 53 
Display, bit-mapped, 3-4 
Display memory bits, 106-107 
Display RAM, 13 
DisposeRgn procedure, 96, 282 
DoControl, 149 
Documents, large, 103-105, 106, 115 
DoCut procedure, 149 
DoDraw routine, 146 
DoMove procedure, 149 
DoRect routine, 145 
DoRot procedure, 149 
DoScale procedure, 149 
DoSelect routine, 148-149 
DrawArcObject routine, 151, 152 



DrawBox, 14 
with ClipRect, 26 
with coordinate transformations, 

15-16, 17 
with point data type, 21 
with SetRect, 23 
several rectangles, modification for, 

25 
DrawChar procedure, 55, 58, 59, 290 
DrawFont program 

final form, 63, 65-67 
preliminary, 59 
revised, 62, 64 

Drawing. See also QuickDraw 
curves, jagged, 191-207, 212-225 
curves, smooth, 180-191, 192, 

208-211 
objects. See Objects 
patterns, 29-31, 32, 34 

in sh;ape-drawing procedures, 
44 

pen. See Pen 
shapes, 40-47 

routines for, 286-290 
text. See Text characters 
in two dimensions, 12-26 

DrawLine, 6, 14 
DrawObject routine, 149-150 
DrawPicture procedure, 83, 84, 87, 

280 
DrawPoly routine, 94 
DrawRgn routine, 96 
DrawRObject routine, 147-148, 150 
DrawShapes routine, 45 
Drawstring procedure, 59, 290 
DrawStrip procedure, 3 7 
DrawText procedure, 290 
DrawWave procedure, 251 

Elements and element records, 
123-127 

EmptyRect function, 271 
EmptyRgn function, 96, 282 
EqualPt and EqualRect functions, 271 
EqualRgn function, 283 
EraseArc procedure, 286 
Erase operation, 44 
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EraseOval procedure, 286 
ErasePoly procedure, 90, 280 
EraseRect procedure, 286 
EraseRgn procedure, 283 
EraseRoundRect procedure, 287 
Even harmonics, 244 

Files, font, 52, 53-54 
FillArc procedure, 287 
Fill operation, 44, 45 
FillOval procedure, 287 
FillPoly procedure, 90, 280 
FillRect procedure, 287 
FillRgn procedure, 283 
FillRoundRect procedure, 287 
Fixed-point numbers, 239-240 
Fontinfo record, 61 
Font mover utility, 53 
Fonts, type, 50-51 

character set, drawing, 63-67 
files, 52, 53-54 
getting information about, 61, 63 
manager, 57-58 
names and numbers, 60-61 
in object drawing, 122-123 
setting characteristics of, 58 

Four-voice synthesizer, 245-251, 
255-264,298 

Fractals, drawing, 193-200, 212-216 
Fractal2, 200-201, 217-221 
Fractal3, 201, 204-205, 207, 

222-225 
Fractional geometry, principles of, 

191-192 
FrameArc procedure, 151, 288 
Frame operation, 44, 47 
FrameOval procedure, 288 
FramePoly procedure, 90, 281 
FrameRect procedure, 22, 288 
FrameRgn procedure, 283 
FrameRoundRect procedure, 288 
FRect, 146 
Free-form synthesizer, 239-245, 

252-254,298 
French curve, 180 
Frequency of sound wave, 229 

with Note procedure, 233 
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FunctA function, 244 
FunctB function, 243 
FunctC function, 242 

GetClip procedure, 275 
GetFontlnfo procedure, 61, 291 
GetMouse procedure, 77, 293 
GetPen and GetPenState procedures, 

278 
Getpoints function 

in fractal programs, 197 
in spline program, 190 

GetPort procedure, 276 
GetSoundVol procedure, 299 
GlobalToLocal and LocalToGlobal 

procedures, 112-113, 271, 
272 

GrafDevice procedure, 276 
GrafPort, 108-111, 112 

QuickDraw routines for, 275-277 
SetOrigin procedure, 114-115 

Graphics editors, 3 
GraphRect, 3 7 

offsetting, 103 
Grids, 12-13, 38, 73, 74, 77, 78-79, 

81-82 
Group of objects, creating, 127-128 

Halftone images, 8-9 
Hex characters, 67 
HideAll procedure, 295 
HideCursor procedure, 73, 274 
HidePen procedure, 278 
Hot spot, cursor, 72 

Icons, 79 
Image, cursor, 70, 72 
ImageWriter, 57-58, 105, 120 
InitCursor procedure, 72, 274 
InitDraw procedure, 102-103 
InitGraf and InitPort procedures, 276 
InitSound procedure, 249, 250 
InLine facility, 76-77 
InsetRect procedure, 272 
InsetRgn procedure, 283 
Integers, 16-1 7 

and cursor, 75-76 
vs. fixed-point numbers, 240 

InvertArc procedure, 288 
Invert operation, 44 
InvertOval procedure, 289 
InvertPoly procedurt~, 90, 281 
InvertRect procedure, 289 
InvertRgn procedure, 283 
InvertRoundRect procedure, 289 
Iterate procedure in fractal program, 

193, 197-198, 199 

Jagged curves, 191-192 
fractals, drawing, 193-207, 

212-225 
Jaggies, 7 

Kerning, 55-57 
KillPicture procedure, 84, 280 
KillPoly procedure, 89, 281 

Languages for access to QuickDraw, 9 
Leading, 54 
Library, QuickDrawl vs. QuickDraw2, 

87 
Lines 

converting coordinates of, 114 
drawing 6, 7, 14, 227 

LineTo procedure, 277 
for polygons, 88 

Linked lists of elements, 125-128 
LocalToGlobal and GlobalToLocal 

procedures, 112-113, 271, 
272 

Loudness of sound, 229 

MacDraw program, 120 
Macintosh Pascal, 9, 10 

fixed-point data type in, 239-240 
and mouse, 76-77 
vs. QuickDraw, 43 
and sound synthesizers, 235, 236 
window routines, 295 

MacPaint program, 120 
MakePoly procedure, 94 
MakeRect routine, 146, 147 
MakeRgn routine, 96 
MapPoly procedure, 117 
MapPt and MapRect procedures, 19, 

116, 272 



MapRgn procedure, 11 7 
Mask, cursor, 70, 72 
Memory 

bit image and bit map, 106-108 
pixels and, 13, 106-107 

Memory buffer, 105 
Modes, pen, 31-39 
Monospaced fonts, 51 
Mouse, 76-79 

and fractal drawing, 193 
and object drawing, 140, 144, 146 
and picture drawing, 84 
and polygon drawing, 90, 92, 94 
and region drawing, 96 
routines for, 77, 293 

MovePortTo procedure, 276 
Move procedure, 278 
MoveTo procedure, 278 
Music, making, 230-231 

NewPts and oldPts, 198-199 
NewRgn function, 95, 284 
NotCOPY, notOR, notXOR, notBIC 

modes, 33, 35 
Note procedure, 232-233, 299 

Object description record, 140 
Object descriptions, 120 
Objects, 103-104, 120-177 

data structure of, 121 
group of, creating, 127-128 
program for drawing, 154-1 77 

explanation of, 139-151 
modification of, 152-153 

rotation of, 129-134, 151 
scaling, 15-16, 17, 19, 116-117, 

135-139, 150 
shape of, representing, 122-128 
trigonometry and, 128-130 

ObscureCursor procedure, 73, 275 
Odd harmonics, 243 
Offset, random, in fractal programs, 

200-201, 205 
OffsetPoly procedure, 89, 94, 281 
OffsetRect procedure, 103, 113, 273 
OffsetRgn procedure, 95, 284 
OldPts and newPts, 198-199 
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OpenPicture function, 83, 84, 280 
OpenPoly function, 88, 89, 281 
OpenPort procedure, 276 
OpenRgn procedure, 95, 284 
Order of curve, 190 
Origin 

of character, 55 
offset, 56 

in coordinate conversions, 
112-113 

of document, 104-105 
rotation about, 131-134 
and scaling, 13 5 
setting, 106, 114-115 

OR mode, 32, 33, 35, 38 
Oval, 41-42 

PaintArc procedure, 289 
Paint operation, 44, 45 
PaintOval procedure, 289 
PaintPoly procedure, 90, 281 
Paint programs, 120 
PaintRect procedure, 289 
PaintRgn procedure, 284 
PaintRoundRect procedure, 290 
Palettes in object-drawing program, 

140, 142, 144, 145 
Parametric eql.lations and curves, 

181-182, 183 
Pascal, Macintosh, 9, 10 

fixed-point data type in, 239-240 
and mouse, 76-77 
vs. QuickDraw, 43 
and sound synthesizers, 235, 236 
window routines, 295 

Patterns, pen, 29-31, 32, 34 
in shape-drawing procedures, 44 

Pen, 13-14 
in character-drawing procedure, 

54-55 
coordinates of, 28 

for text drawing, 60 
modes, drawing, 31-39 
moving between lines, 61 
patterns, 29-31, 32, 34, 44 
QuickDraw routines for, 278-279 
in shape-drawing procedures, 44 
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PenMode procedure, 278 
PenNormal, PenPat, PenSize 

procedures, 279 
Period of sound wave, 229 
Phase of sound wave, 230 
Picture elements, 124 
Pictures, 79-80 

creating, 83-87, 88 
QuickDraw routines for, 83-84, 

279-280 
Pixels, 3-4 

coordinates, 4-6, 12-13 
in cursor, 75-76 
and halftone images, 8-9 
and jaggies, 7 
and memory, 13, 106-107 
in pattern, setting, 31 
and pen size, 28 

Pointer (cursor), 38-39, 70-76, 77 
QuickOraw routines for, 72-73, 

274-275 
Points, 116 

data type, 20, 21 
fitting curves to, 180, 182, 183 

B-Spline curves, 184-185, 187 
in fractal programs, 193, 197, 

198-200, 201 
rotation about, 130-134 
rotation of, 131-133, 134 

Poiygons, 79-80, 82 
creating, 87-94 
QuickDraw routines for, 88-89, 90, 

280-281 
PortSize procedure, 276 
Printer, ImageWriter, 57-58, 105, 120 
Proportionally spaced fonts, 50 
PtlnRect function, 2 73 
PtlnRgn function, 284 
Pt2Rect procedure, 273 

QuickDraw, 9 
bit image and bit map, 106-108 
ClipRect, 24, 26 
coordinate system. See Coordinate 

system 
and cursor, 72-73, 274-275 
data structures, 267-269 

GratPort, 108-111, 112 
routines for, 275-277 
SetOrigin procedure, 114-115 

line drawing with, 6, 7, 14, 277 
pen. See Pen 
pictures, 79-80, 83-87, 88, 

279-280 
polygons, 79-80, 82, 87-84, 

280-281 
rectangles, 22-23 
regions, 79-80, 83, 94-99 

defined in GratPort, 109, 114, 
115 

routines for, 95-96, 282-286 
routines, 271-292 

cursor, 72-73, 274-275 
picture, 83-84, 279-280 
polygon, 88-89, 90, 280-281 
region, 95-96, 282-286 
text, 58-59, 61, 63, 290-292 

shapes, predefined, 40-47 
routines for, 286-290 

text drawing with, 53, 54-55, 
59-60 

and font manager, 57-58 
GetFontlnfo, 61 
kerning, 56 
routines, 58-59, 61, 63, 

290-292 
QuickDrawl and QuickDraw2, 87 

RAM, display, 13 
Random offset in fractal programs, 

200-201, 205 
Rate variable for free-form synthesizer, 

240 
Real numbers, 16 
Rectangles, 22-23, 41 

clipping rectangles, 24 
converting coordinates of, 113 
destination rectangles, 87, 

116-117 
MapRect and MapPt, 19, 116, 272 
in object-drawing program, 

145-148, 150 
vs. regions, 94 
round, 42 



several, drawing, 2 5 
StartRect, 94 

RectlnRgn function, 284 
RectRgn procedure, 285 
Regions, 79-90, 83 

defined in GratPort, 109, 114, 115 
QuickDraw routines for, 95-96, 

282-286 
using, 94-99 

Resolution, 120 
Resource file, system, fonts in, 53 
Rotate routine, 151 
Rotation, 129-134 

in object-drawing program, 151 
ROT box, 142 
Round rectangle, 42 
Row width, 107 

SCALE box, 142 
ScalePt procedure, 116 
Scaling, 15-16, 17, 19, 116-117, 

135-139 
in object-drawing program, 150 
pictures with, 87, 88 

SectRect function, 273 
SectRgn procedure, 285 
Selection box, 140 
Selection of object, 148-149 
SetClip procedure, 277 
SetCursor procedure, 73, 275 
SetDrawingRect procedure, 3 7, 295 
SetEmptyRgn procedure, 285 
SetOrigin procedure, 114-115, 277 
SetPenState procedure, 279 
SetPort and SetPortBits procedures, 

277 
SetPt procedure, 273 
SetRect procedure, 22, 23, 274 
SetRectRgn procedure, 285 
SetSoundVol procedure, 299 
Shading with halftone images, 89 
Shapes 

of object, representing, 122-128 
QuickDraw, predefined, 40-43 

drawing, 44-4 7 
routines for, 286-290 

ShowCursor procedure, 73, 275 
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ShowDrawing procedure, 37, 295 
ShowPen procedure, 279 
Sine (sin) of angle, 128 
Sine waves, 229, 241 
Size of type, 51-52 
Smooth curves, drawing, 180-183 

B-Spline curves, 184-191, 192, 
208-211 

SoundDone function, 299 
Sound driver, 231, 234, 235, 236 
Sound record, 246 
Sound, 228-264 

music, making, 230-231 
Note procedure, 232-233, 299 
routines, 231, 299-300 
synthesizers, 230-231, 234-236 

four-voice, 245-251, 255-264, 
298 

free-form, 239-245, 252-254, 
298 

square-wave, 237-239, 297 
SysBeep procedure, 232, 300 
volume control, 233-234 

Sound waves, 228-230 
in four-voice synthesizer, 245-248, 

249, 251 
free-form, sounds from, 239-245 
square, tones with, 237-239 

SpaceExtra procedure, 291 
Spacing of fonts, 50-51 
Spline curves, 184-189 

program for, 190-191, 192, 
208-211 

Spline function, 190-191, 192 
Square, drawing. See DrawBox 
Square-wave synthesizer, 237-239, 

297 
StartRect, 94 
StartSound procedure, 231, 235, 236, 

239, 299 
StillDown function, 293 
StopSound procedure, 236, 300 
StringWidth function, 63, 291 
Style of type, 51, 53 
SubPt procedure, 274 
Synthesizer records (SynthRec), 

234-235, 236, 237, 239, 246 
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Synthesizers, sound, 230-231, 
234-236 

four-voice, 245-251, 255-264, 298 
free-form, 239-245, 252-254, 298 
square-wave, 237-239, 297 

SynthRecPtr, 236 
SysBeep procedure, 232, 300 
System resource file, fonts in, 53 

Text characters, 50-67 
drawing, 54-55, 58-60 
fonts. See Type fonts 
kerned, 55-57 
measurements, 53-55 
QuickDraw routines for, 58-59, 61, 

63,290-292 
size of type, 51-52 
style of type, 51, 53 

TextFace, TextFont, TextMode, 
TextSize procedures, 58, 291 

TextWidth function, 292 
Tone records, 23 7 
Transformations, coordinate. See 

Coordinate transformations 
Translation, 15, 16, 17-19, 116 
Triangle in trigonometry, 128-129 
Trigonometry, 128-130 
Triplets array, 23 7 
Typeface, defined, 50 
Type fonts, 50-51 

character set, drawing, 63-67 
files, 52, 53-54 
getting information about, 61, 63 
manager, 57-58 

names and numbers, 60-61 
in object drawing, 122-123 
setting characteristics of, 58 

Type size, 51-52 
Type style, 51, 53 

UnionRect procedure, 274 
UnionRgn procedure, 286 

Vibration and sound, 228 
VisRgn field, 109, 111 
Volume control, 233-234 

WaitMouseUp function, 293 
WaveBytes array, 240 
Wave functions, 242-244 
Waves, sound, 228-23.0 

in four-voice synthesizer, 245-248, 
249, 251 

free-form, sounds from, 239-245 
square, tones with, 237-239 

Wedge (arc}, 43, 125 
Window manager, 94 
Windows, 6, 3 7 

coordinate systems of, 102, 103, 
105, 106 

conversion routines, 112-114 
SetOrigin procedure for, 

114-115 
GrafPorts, 108 
limiting drawing areas to, 24 
Macintosh Pascal routines, 295 

XOR mode, 33, 35, 38-39 
XorRgn procedure, 286 
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PROGRAMMING THE 
MACINTOSH 
An Advanced Guide 
William B. Twitty 

Programming the Macintosh: 
An Advanced Guide 

by Bill Twitty 
384 pages, softbound, $19.95 
Code: 18250 

One of the first Macintosh books written for experienced programmers, 
this handbook explores the fundamentals of the Macintosh and its 
operating system in depth. 

You'll find a wealth of technical information on Macintosh hardware, 
software, and peripherals. Programming the Macintosh 

o shows you how to use Macintosh systems software 
o offers an introduction to the 68000 microprocessor 
o explains how to program in Macintosh Pascal and Microsoft BASIC 
o briefly discusses each of the compilers available for the Macintosh 
o shows how to use the system routines that control menus 

and windows 

and more. 

Packed with useful information, this book will give you an in-depth 
understanding of the inner workings of the Macintosh. 
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MacGraphics for Business 

by Jerry Mar 
192 pages, softbound, S 1 7 .95 
Code: 18158 

You don't have to be an artist or a computer expert to create high­
quality business graphics with the Macintosh. 

MacGraphics for Business focuses on the practical applications of 
MacPaint, MacDraw, and Microsoft Chart software. You'll learn how to 

o generate graphics for business presentations 
o graph numerical data using Microsoft Chart 
o use Macintosh graphics as instructional aids 
o create precision graphics and scale drawings 
o create attention-getting graphics 

and more. 

This book clearly explains many basic art concepts and techniques that 
can make your graphics more effective. It includes three useful graphics 
programs written in Microsoft BASIC 2.0. And over 100 illustrations 
and numerous business examples help you use the Mac's graphics 
capabilities most productively. 
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The Complete Boak of 
Macintosh Assembly 
Language Programming 
by Dan Weston 
608 pages, softbound, $25.95 
Code: 18379 

Learn to program complete Macintosh applications programs in 
assembly language with this definitive tutorial. 

Written for experienced programmers who are new to assembly 
language, this book introduces and explains key concepts with a series 
of fully functional computer programs. Instead of using brief program 
fragments, this book develops and builds on such useful examples as a 
simple, window-based doodle program, a text editor that reads and 
writes disk files, and four handy desk accessories. 

When the time comes to do your own programming, you will be able 
to use many of the examples in this book as the basis for your own 
projects . To help you, the appendix provides complete source code for 
all the programs in the book, along with debugger hints and a wealth 
of other helpful technical information. 
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Leaming Macintosh Pascal: 
A Programmer's Guide 
by Joseph Boyle Wikert 
and Sam Davis 
356 pages, softbound, $19.95 
Code: 18333 

Macintosh Pascal is an easy-to-learn computer language, yet it is 
powerful enough to create sophisticated programs. This comprehensive 
tutorial helps beginning and experienced programmers master Pascal 
on the Macintosh. 

In an informal, readable style, the authors discuss the fundamentals of 
MacPascal in detail-from the basic structure of a Pascal program to 
procedures, data types, variables, and arrays. 

Learning Macintosh Pascal 

o focuses on the unique features of MacPascal, showing how to 
create windows and program the mouse 

o provides dozens of short program examples and screen displays 
o explains major concepts of structured programming and top­

down design 
o shows how to program graphics, animation, sound, and music 
o clearly explains such advanced topics as pointers, linked lists, 

trees, stacks, and recursion 
o includes four useful applications programs that apply important 

topics discussed in this book 
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Programming C 
on the Macintosh 
by Terry A. Ward 
384 pages, softbound, $21.95 
Code: 18274 

C is rapidly becoming the language of choice for serious 
microcomputer programmers. The first C book specifically for 
Macintosh users, Programming Con the Macintosh offers a 
thorough introduction to the C language and to important principles 
of structured programming and software design. 

Written for experienced programmers and for software developers using 
the Macintosh, this definitive reference book 

D discusses and evaluates five major C compilers for the Mac 
o discusses the Toolbox in detail, including QuickDraw and routines 

for menus, windows, text editing, and event management 
o includes a handy resource guide to additional sources of C 

products, articles, and software 
o concludes with a series of applications programs that show the 

Toolbox routines in action 

Master C on your Macintosh with this comprehensive guide. 
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Features BASIC 2.0 and enhancements 

Microsoft BASIC Programming 
for the Mac 

Sharon Zanletto Aker 

Microsoft BASIC 
Programming for the Mac 

by Sharon Zardetto Aker 
352 pages, softbound, $17.95 
Code: 18167 

Master Microsoft BASIC 2.0 with this easy-to-understand book. Sharon 
Aker guides you through all the fundamentals of BASIC on the 
Macintosh, including 

o simple editing and formatting techniques 
o managing menus, windows, and the mouse 
o using loops, variables, and subroutines 
o file-handling techniques 
o basic graphics programming 

and more. 

This handbook also includes a valuable reference guide that explains all 
the commands covered in the book. Numerous practical tips and 
shortcuts, 125 illustrations, and 131 sample programs make this book 
easy to use. And a "problems and projects" section in most chapters 
helps you practice newly learned techniques . 
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"This is the best M~ 
programming b'ook that I have 
read to date by any author . ... 
I have been a programmer for 
many years and have worked 
for Apple Computer for many 
years, and this book is just 
what the doctor ordered . ... I 
found myself wanting more." 
-Ricky N. Kurtz 

Designed for programmers with 
little or no graphics experience, 
this comprehensive tutorial 
helps you use the QuickDraw 
ROM routines to generate and 
manipulate images on your 
512K Macintosh. 

The M agic of Macintosh will get you 
started writing your own graphics 
programs immediately. You'll learn how to 
• draw in 2 dimensions and in different 

coordinate systems 
• draw text in various type fonts 
• work with polygons. regions , and 

data structures 
• create such advanced graphics as 

spline curves and fractals 
• use a variety of graphics techniques 

found in CAD programs 
• make music on the Macintosh 
and more. 

The Magic of Macintosh 
offers an abundance of 
practical examples for each Leoding 

major concept covered in 
the book-there are over 
50 sample programs in 
Macintosh Pascal and 1 82 
helpful illustrations. And 
you 'll find a collection of 
useful technical information 
in the appendixes. Unleash • • 
the magician in your 
Macintosh with this • 
enjoyable guide. 

• 

William B. Twitty is a 
cofounder of a Silicon Valley 
consulting firm and makes his 
living consulting and writing. 
He has been designing 
computer hardware and 

•• software for over 20 years. 
A resident of Southern •• 
California, Mr. Twitty is also • 
the author of Programming the •• 
Macintosh: An Advanced Guide • • [Scott, Foresman]. 
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