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Syntax 

File format specifier-marks a file as a text 
file. 

OPEN #Channel: "FileName" ,Access, TEXT,Organization 

Opens the specified file as a TEXT file with the specified access and 
organization attributes. 

Description 
TEXT files are files consisting of ASCII characters. All data, regardless of 

its composition, is stored as ASCII characters in TEXT files. Fields in TEXT 
files are separated by tab stops, and records are separated by carriage returns. 

You write to a TEXT file with the PRINT # statement instead of the 
WRITE # statement used for other types of files, and writing to a TEXT file 
is, in fact, quite similar to printing characters on the screen. A comma 
between variable names in a PRINT # statement specifies the end of a field by 
placing a tab stop in the file. A semicolon at the end of a variable name (or a 
literal) indicates that the end of the field has not yet been reached, and the 
next entry should be included as part of the same field. The field will not end 
until a comma or carriage return is entered. 

To read from a TEXT file, you use the INPUT # statement, rather than the 
READ # statement. The variables into which you want to read the data should 
appear in the INPUT # statement, separated by commas. Since all the data are 
in ASCII format, you can avoid type mismatch errors by using only string 
variables in INPUT #statements. You can convert any numeric quantities 
later with the VAL function if you wish. Entire records can be read into a sin­
gle variable with the LINE INPUT # statement. 
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TEXT file operations are somewhat slower than operations on other types 
of files. As each character is sent to the file, it must first be converted from 
ASCII to binary, and then back to ASCII. This double conversion, which con­
sumes some time, is not necessary with other types of files. 

On the other hand, with TEXT files you get added flexibility. Because all 
the data can be treated as string data, you can read and write it easily, without 
worrying about data types. At the same time, you are assured of a degree of 
compatibility with other Macintosh applications-data in the form of ASCII 
characters can easily be cut and pasted into other Macintosh documents. 

Sample Program 
The following program demonstrates some of the flexibility of TEXT files. 

A SEQUENTIAL TEXT file is opened both for input and output by the 
OUTIN access attribute. 

1\vo variables are input from the keyboard and written to the file as a single 
record. They are both stored in string variables to assure that leading zeros 
will be written to the file. Next the file is read several different ways, and the 
results printed on the screen. 

I TEXT-Sample Program 
OPEN #12: "TestText",OUTIN, TEXT, SEQUENTIAL 
INPUT "Name?"; Name$ 
INPUT "Number?"; Number$ 
PRINT #12: Name$, Number$ 
INPUT #12, BEGIN: String$, Numeric$ 
PRINT String$, Numeric$ 
LINE INPUT #12, SAME: String$ 
PRINT String$ 
INPUT #12, SAME: String$, Numeric 
PRINT String$, Numeric 
CLOSE #12 

The output appears in Figure 1. Notice what happens with each of three 
ways of reading the data in the file. First, the two fields of the first record are 
read into a pair of string variables, just as they were written. So, the output is 
identical to the input. Next, a LINE INPUT # statement is used to read the 
entire record into a single string. Note how, when it is printed on the screen, 
the tab stop that separates the fields functions as a tab stop on the screen. 
Finally, the third pass divides the data, reading the name field into a string 
variable and the number field into a numeric variable. The data for the second 
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field is numeric, so there is no problem assigning it to a numeric variable 
although it does cause the leading zeros to be stripped. Reading "Fred" into a 
numeric variable, however, would cause a "type mismatch" error. 

Notes 
-For additional programs that read and write text files, see the INPUT# 

and PRINT # entries. 

-Other file format specifiers are DATA and BINY. If you do not specify a 
format, your file will automatically be a IBXT file. 

§0 TEHT-Sample Program 

Name? Fred • 
Number? 0023 
Fred 0023 
Fred 0023 
Fred 23 

Figure 1: TEXT-Output of Sample Program. 



Syntax 

File contingency function-determines 
whether record in a DATA RECSIZE file is 

present. 

WRITE #Channel, IF THERE- THEN Statement: 110 List 

Directs the computer to execute the given statement if the file 
pointer in the file open on the channel specified points to an exist­
ing record. 

Description 
THERE"' is a file contingency function used for writing to random access 

DATA files. It returns TRUE if the file pointer is pointing to a record that has 
already been written, so you can avoid writing over a record by accident. 

THERE"' is used in file contingency statements as part of the file command 
WRITE#. The contingency statement follows immediately after the channel 
number in the WRITE # command, separated from it by a comma. It is a 
simple IF /THEN statement directing the program to perform a specific action 
if the condition is true. The 1/0 list is one or more values (constants, vari­
ables, or expressions) to be written to the file. 

Random access files are files of fixed-length, numbered records. The length 
of a record is indicated in the RECSIZE command in the OPEN # statement. 
Such a file is set up as a series of storage segments of equal length, each with 
its own number. Since deleting a record will leave a record number with no 
corresponding record, and since a RECSIZE file can be longer than the num­
ber of records it contains (i.e., can contain empty records at the end), you 
might want to write to empty records than might not be at the end of the file. 
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To save space, you would write to the first available empty record. The 
THERE" contingency can be used to check whether a record is filled, so you 
can skip that record in a WRITE # operation. For example: 

DO 
WRITE #4, IF THERE"" THEN GOSUB Save:Name$,Address$ 
IF ATEOF" (#4) THEN EXIT 

LOOP 
CLOSE #4 

This loop sends the program to a subroutine in the event of an existing record, 
and has a provision to close the file if the end is reached, to avoid an error 
condition. 

Notes 
-THERE" is the inverse of MISSING - , which is used in READ # opera­

tions to avoid reading a nonexistent record. 
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System function-the system tick clock 
increments approximately every 1I60 second 

Syntax 
T = TICKCOUNT 

Assigns to T the current value of the system tick clock. 

Description 
TICKCOUNT is a function tied to an internal timer on the Macintosh that 

increments by 1 approximately 60 times per second. The exact frequency is 
60.1474 Hz, the vertical scan frequency of the Macintosh screen. 

TICKCOUNT is useful for timing events in a program precisely. Unlike the 
tick clock of some other Macintosh programming languages, Macintosh 
BASIC's TICKCOUNT is returned as a real variable. Its value represents a 
long (32-bit) integer, which can increment up to over a billion before starting 
again at 0. TICKCOUNT is reset to 0 every time you reset the computer, 
unlike the system clock, which runs continuously. The TICKCOUNT function 
takes no argument. 

Sample Program 
The program below tests the TICKCOUNT function to determine precisely 

how many ticks there are per minute. 

I TICKCOUNT-Sample Program 
I Figure number of ticks per minute 
I (Answer = 3609, or 60.15 per second) 



OldT = 0 
00 

o TICKCOUNT o 

! Initialize counter 

T = TICKCOUNT 
T$ =TIME$ ! System dock 

! Seconds digits IF MID$(T$,LEN(T$)-4,2)="00" THEN 
PRINT T$, T, T - OldT ! T - OldT = ticks/min. 
OldT = T 
FOR Delay= 1TO5000:NEXT Delay 

END IF 
! Avoid multiple prints 

LOOP 

As the output shown in Figure 1 indicates, there are approximately 3609 
ticks per minute, or 60.15 per second. If you want to time things to the second 
using TICKCOUNT, you can use statements of the form: 

T = TICKCOUNT 
IF TICKCOUNT;;il: T + 3609 THEN 

OldT = T 
T = TICKCOUNT 
Statement(s) 

END IF 

_ = TICKCOUNT-Sample Program~ 
4:20:00 PM 94043 94043 
4:21 :00 PM 97652 3609 
4:22:00 PM 101261 3609 
4:23:00 PM 1 04870 3609 
4:24:00 PM 1 08479 3609 
4:25:00 PM 1 12087 3608 
4:26:00 PM 1 15696 3609 
4:27:00 PM 1 1 9305 3609 
4:28:00 PM 1229 14 3609 
4:29:00 PM 126523 3609 
4:30:00 PM 1 30 132 3609 

Figure 1: TICKCOUNT-Output of Sample Program. 
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Applications 
TICKCOUNT can be used for much more precise timing than the system 

clock TIME$, which changes only once every second. Any program that must 
detect precise timing intervals should use TICKCOUNT. For a timed delay of 
one second, for example, you could use the following program segment: 

StartTick = TICKCOUNT 
00 

IF TICKCOUNT - StartTick>60 THEN EXIT 
LOOP 

Note that simply detecting the change of TIME$ from one second to the next will 
not give a precise second, since the program might encounter the loop either just 
before or just after the change of the seconds digit. The TICKCOUNT timing 
loop is also more precise than an empty FOR/NEXT delay loop: 

FOR Delay= 1 TO 10000 
NEXT Delay 

In animation programs, TICKCOUNT is frequently used for clocking the 
movement of an object. Objects may be drawn at different speeds depending 
on their sizes, so a program that uses only the timing of graphics operations 
may not run smoothly. By calculating the object's position in relation to the 
number returned by TICKCOUNT, the actions of different objects can be 
made to proceed at the same speed, no matter how long the graphics opera­
tions themselves may take. See the spinning disk program under OVAL for an 
example of this technique. 

Notes 
-If you need to time events only to the second, you can use the TIME$ 

function. Since it changes once a second, statements of the form: 

T$ =TIME$ 
00 

IF T$< >TIME$ THEN 
Statement(S) 

END IF 
T$ =TIME$ 

LOOP 

See the TIME$ entry for further information. 
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-A program using TICKCOUNT to measure precise timing can be found 
in the Notes section of the FOR entry. 

-Since the number returned by TICKCOUNT does not roll over to 0 until 
it passes 2 "31, or more than 2 billion, it will keep steadily increasing for more 
than a year-longer than the longest program you're ever likely to run. So you 
can compare a new TICKCOUNT value to an old value without worrying that 
the new value will be lower than the old one because of a turnover. 
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String function-returns the current time on 
the system clock 

Syntax 
T$ =TIME$ 

Returns the current time on the system clock as a string of the form 
Hours:Minutes:Seconds AM/PM, and assigns it to T$. 

Description 
The TIME$ function reads the system clock, and returns the current time as 

a string containing numerals for the hour, minute, and second, separated by 
colons and followed by AM or PM. If the hour Is less than 10, it is repre­
sented by a one-digit number; otherwise it is two digits. The TIME$ function 
takes no argument. 

The value returned by TIME$, which is updated every second, can be 
assigned to another variable. This is useful if you wish to compare a previous 
time to the current time. TIME$ can therefore be used to time events in a pro­
gram. If you want a certain group of statements to be executed once every 
second, you can use the following statements: 

DO 
T$ =TIME$ 
IF T$;1:01dT$ THEN 

• 
• 
• 

END IF 
OldT$=T$ 

LOOP 
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If you need to time events more precisely than to the nearest second, use the 
TICKCOUNT function, which counts "ticks," or intervals of approximately 
1/60 second. 

The TIME$ function is often used in a simple PRINT statement: 

PRINT TIME$ 

This can be used in a program to show the current time on output documents, 
or to write the time to a file, in conjunction with the DATE$, to indicate the 
last time the file was updated. (The Macintosh automatically dates all files 
with a code in the FILEINFO block, but the codes are hard to translate back 
into a string date. See GETFILEINFO for details.) 

The accuracy of TIME$ depends on the setting of the system clock, which 
is set through the Alarm Clock or through the Control Panel on the desktop. 
The system clock is battery-operated, so it keeps time even when the power is 
turned off or unplugged. 

The operating system on the international version of the Macintosh uses a 
localized resource file to determine the form of the time string. On a Macin­
tosh sold in Germany, for instance, the TIME$ function returns the time in 
the standard German format: 

13.30.00 Uhr 

instead of 

1:30:00 PM 

Sample Program 
This sample program uses Macintosh BASIC's string functions to extract 

the four parts of the time string-hours, minutes, seconds, and meridian­
from TIME$, then the program prints the time with the units expressed in 
English words using the 24-hour military-clock system. 

T$ =TIME$ 
PRINT T$ 
Meridian$ = RIGHT$ (f$,2) 
Sec = VAL(MID$(f$,LEN(f$) - 4,2)) 
Min = VAL(MID$(f$,LEN(f$) - 7,2)) 
Hrs = VAL(MID$(f$,LEN(f$) -10,2)) 
IF Meridian$= "PM" THEN Hrs = Hrs+ 12 
PRINT Hrs; " hours," Min; "minutes,"; Sec; "seconds" 
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The technique is virtually the same for extracting hours, minutes, or sec­
onds from the string. First the length of the string is taken by the LEN func­
tion; the length can vary depending on whether the hour is one or two digits. 
The characters after the hours always keep the same form. Therefore, a num­
ber subtracted from the length of the string can be used to locate the starting 
point for each value. This is accomplished by subtracting a number from the 
result returned by the LEN function. This process is carried out in the second 
argument to MID$, which is set to extract two characters. Finally, the 
numeral-string result is converted to a numeric quantity by the VAL function. 
This is necessary if any numeric calculations are to be performed based on the 
various time values. In this program, only Hrs is involved in such a calcula­
tion: if the Meridian$ is "PM", 12 is added to Hrs to get the 24-hour time. 
Sample output appears in Figure 1. 

Applications 
In the program shown in Figure 2, the TIME$ function is used to determine 

the setting for a running analog clock, which is drawn in the output window 
and updated every second. 

§0 Tl MES-Sample Program 
2:46:14 PM • 
14 hours, 46 minutes, 14 seconds 

Figure 1: TIME$-Output of Sample Program. 
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CALL DrawClockFace 
SET PENMODE 10 ! XOR for animation 
OldT$ =TIME$ 
CALL Decode(OldT$, OldSec, OldMin, OldHrs) 
CALL DrawSec(OldSec) 
CALL DrawMin(OldMin) 
CALL DrawHrs(OldHrs) 
DO 

T$ =TIME$ 
CALL Decode(T$,Sec,Min,Hrs) 
IF Sec ;e OJ dSec THEN 

CALL DrawSec(OldSec) 
CALL DrawSec(Sec) 
OldSec =Sec 

ENDIF 
IF Min .e OldMin THEN 

CALL DrawMin(OldMin) 
CALL DrawMin(Min) 
OldMin = Min 
CALL DrawHrs(OldHrs) 
CALL DrawHrs(Hrs) 
OldHrs =Hrs 

ENDIF 
LOOP 
END MAIN 

SUB DrawClockFace 
SET PENSIZE 2,2 
SET PATTERN ltGray 
PAINT RECT 0,0; 241,241 
ERASE OVAL 20,20; 220,220 
SET PATTERN Black 
FRAME OVAL 20,20; 220,220 
PAINT OVAL 117,117; 123,123 
SET PENSIZE 1, 1 
SET FONT 2 
SET FONTSIZE 14 
SET GTEXTF ACE I 

! Venice font 
I 14-point 
I Outline style 

FOR Number = 1 TO 12 
Angle= (Number/ 12)*2*11 
H = SIN(Angle) 
V = -COS(Angle) 
PLOT 120+94*H,120+94*V; 120+99*H, 120+99*V 
IF Number= 12 THEN H=H-5/84 ! Adjust for 2-digit number 

Figure 2: TIME$-Clock Program. 
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GPR I NT AT 1 15+84*H, 125+84*V; Number 
NEXT Number 

END SUB 

SUB Decode(T$, Sec, Min, Hrs) 
Sec= \IAL(MIDS(T$,LEN(T$)-4,2)) 
Min= VAL(MIDS(T$,LEN(T$)-7,2)) 
Hrs= VAL(MIDS(T$,LEN(T$)-10,2)) 
Hrs = Hrs+ Min/60 

END SUB 

SUB DrawSec(Sec) 
Angle = (Sec:/60)*2*11 
H = 90*SIN(Angle) 
v = -90*COS(Angle) 
SET PENSIZE 1, 1 
PLOT 120, 120; 120+H, 120+\I 

END SUB 

SUB DrawMin(Min) 
Angle= (Min/60)*2*11 
H = 80*SIN(Angle) 
V = -80*COS(Angle) 
SET PENS I ZE 2,2 
PLOT 120, 120; 120+H, 120+\I 

END SUB 

SUB DrawHrs(Hrs) 
Angle = (Hrs/ 12)*2*11 
H = 60*SIN(Angle) 
V = -60*COS(Angle) 
SET PENSIZE 3,3 
PLOT 120, 120; 120+H, 120+V 

END SUB 

Figure 2: TIME$-Clock Program (continued). 

In the main program, a subroutine to draw the clock face is called, the ini­
tial placement of the hands is determined, and the hands are drawn. The 
remainder of the main program is a loop which continually updates the posi­
tions of the hands. 

The Decode subroutine uses the functions illustrated in the sample program 
above to determine the value for Hrs, Min, and Sec. A separate subroutine 
for each of the units of time draws its corresponding clockhand. Three sub­
routines are needed because each hand is drawn differently. In each, a line is 
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plotted from the center of the clock to a point on a line intersecting the rim of 
the clock face. The position of the line is determined by the variable Angle, 
which calculates an appropriate angle for each hand, and by the SIN and COS 
functions, which determine the point on the circle toward which the line 
should be drawn. A sample output appears in Figure 3. 

A digital clock would, of course, be much easier, since it could simply print 
the time string. The application program for ERASE simulates the digital 
Alarm Clock desk accessory. 

Notes 
-Unlike the TIME$ function in Microsoft BASIC, you cannot assign a 

value to TIME$. The Macintosh BASIC system clock can only be reset 
through the Control Panel or Alarm Clock desk accessories. 

TIME$-Translation Key 

Microsoft BASIC 

Applesoft BASIC 

TIME$ 

9
1

~ 3 

~ 

Figure 3: TIME$-Output of Clock Program. 
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Syntax 

Sound function-returns the numeric 
frequency of a given musical note. 

DJ Result = TONES(X) 

Returns an integer corresponding to the frequency of a given note 
on the musical scale. 

[I] SOUND TONES(X), Volume, Duration 

TONES is often used as a part of the SOUND statement, to play 
the notes whose frequency it returns. 

Description 
In Macintosh BASIC, the SOUND statement plays musical notes through the 

Macintosh sound system. To choose the tone, however, the SOUND statement 
requires a numeric value for the frequency, in cycles per second. That is fine for 
arbitrary sound effects that do not require musical tones; for playing musical 
scales, however, you would have to look the notes' frequencies up in a table. 

The TONES function lets you specify the notes in terms of the musical 
scale, without knowing the frequency. You pass it an identifying code number, 
an integer argument in the range from - 36 to 48, and it returns the frequency 
of a note in the chromatic scale. These are the notes that could be played on a 
piano keyboard using both the white and black keys. Middle C is given by 
TONES(O); negative arguments for TONES give below middle C; positive 
arguments give the notes above. (Frequencies will also be returned for tone 
numbers outside the allowed range, but they will not play correctly in the 
SOUND command.) 
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The values returned by TONES are shown in Figure 1. These numbers rep­
resent the frequencies of notes in the musical scale, rounded to the nearest 
integer. The notes are arranged in vertical columns of twelve notes each, which 
are the musical octaves. Middle C, at the top of the fourth octave in this 
chart, has the frequency 262. 

The TONES function is a standard numeric function, but it is almost 
always used as a part of a SOUND statement: 

SOUND TONES(X), Volume, Duration 

You can also use TONES to store values into an array for later use in the 
array form of the SOUND statement. 

Applications 
The program in Figure 2 shows how you could use the TONES function to 

play music. The program paints a graphics keyboard on the screen, as in Fig­
ure 3, and lets you play notes by moving the mouse across the keys. The notes 
are always chosen from the same C-major scale, so that they will sound like 
improvised music. 

The TONES Function 

Not& TI Fr.-.q TI Frir.q TI F1·&q TI Freq TI Freq T / Frir.q T / Fr&q T /Freq 

c -36 33 -24 65 -12 131 0 262 12 523 24 1047 36 2093 48 4186 
(:# -35 35 -23 69 -11 139 1 277 13 554 25 1109 37 2217 

D -34 37 -22 73 -10 147 2 294 14 587 26 1175 38 2349 
1)# -a:a: a:9 -:2' 79 -9 15(, :; a:t 1 '5 6:22 27 1245 a:9 2499 

E -32 41 -20 82 -8 165 4 330 16 659 28 1319 40 2637 

F -31 44 -19 87 -7 175 5 349 17 698 29 1397 41 2794 

F'• -a:o 4€. -19 92 -6 195 6 37(1 19 740 3(1 149(1 42 296(1 

G -:29 49 -17 99 -5 196 7 392 19 784 31 1568 43 3136 
G# -28 52 -16 104 -4 208 8 415 20 831 32 1661 44 3322 

A -27 55 -15 110 -3 220 9 440 21 880 33 1760 45 3520 
A• -26 58 -14 117 -2 233 10 466 22 932 34 1865 46 3729 

B -25 62 -13 123 -1 247 11 494 23 988 35 1976 47 3951 

figure 1: For the code number T, the TONES function returns the frequency of a note on the 
· musical scale. 
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! ----------------------Jazz Musician----------------------! 

! -----Initialize variables----- ! 
Transpose%= o ! Defines key for improvisation {0 =key of C) 
Leftl = 50 ! Left margin for keyboard. 
WWidth:C = 8 ! Width of white keys. 
BWidth:C = 6 ! Width of black keys. Make sure this number is even! 
WBottom:C = 170 ! Bottom pixel location of white keys. 
BBottom:C = 160 ! Bottom pixel location of black keys. 
Right%= Left% + 7 * 7 * WWidth:C + WWidth:C I Right margin 
Topi= 130 ! Top pixel location of the keyboard. 
Conv = 85/{Right%-Left%) ! Constant avoids calculations in real-time loop. 

! -----Set up Boolean array for major scale----- I 
Dlt1 MScale-{ 11) 
lnMScale$ = "TFTFTTFTFTFT" ! T means allowed note in scale 
FOR N = 0 to 11 

Test$= t11DS{ lnMScale$, N+ 1, 1) 
IF (Test$ = "T") THEN MScale-(N) =TRUE 

NEXT N 

! -----Print messages -----! 
SET OUTPUT ToScreen 
SET FONT 2 ! New Vork 
SET FONTSIZE 18 ! 18-point 
SET GTEXTFACE 3 ! Boldface and italic 
GPRINT AT Leftl+90,Topl-25; "The Jazz Musician· 

! -----Draw the keyboard----- ! 
H% =Left% 
!SET PENMODE 9 
FOR N = -36 to 48 

Note%= REt1AINDER(N, 12) 
IF SGN{ Note% ) = -1 THEN Note% = Note% + 12 
IF MScale-c Note%) THEN 

FRAME RECT H:C, Top%; H:C + WWidth:C, WBottom:C 
H:C = H:C + WWidth:C 
ELSE 
PAINT RECT H%-BWidth%/2, Top%; H:C + BWidth:C/2, BBottom% 

ENDIF 
NEXT N 

Figure 2: TONES-Application Program 
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! -----Action-packed real-time loop----- ! 
DO 

H = t10USEH ! Is the mouse over the keyboard? 
V = HOUSEY ! (button doesn't have to be down) 
IF (V < WBottom:l)AND(V > Top:&)AND(H > Left:&)AND(H < Right:&) THEN 

I The mouse position is converted to a pitch. 
Note:& = RINT((H - Left:&)*Conv) - 36 

! This loop produces the note in the major scale closest to the mouse. 
DO 

NoteNum:& = REHA I NDER(Note:&-Transpose:&, 12) 
IF SGN( NoteNum:& ) = -1 THEN NoteNum:& = NoteNum:& + 12 

IF MScale~( NoteNum:& ) THEN ! If note is in scale, go onward 
EXIT ! If not in scale, try next note in 

ELSE I direction of previous pitch. 
Note:& = Note:& + SGN( OldNote:& - Note:& ) 

ENDIF 
LOOP 
DldNote:& = Note:& 

I Wait for the sound buffer to finish the preYious tone 
DO 

IF SOUNDOVER-THEN EXIT DO 
LOOP 

I This section handles pitch, duration, and performance. 
IF t10USEB- THEN ! If button down, play Jong tones 

SOUND TONES( Note:&), 10,25 
ELSE I If button up, play swing rhythm 

IF ( REMAINDER( 1,2) = 0 ) THEN 
SOUND TONES( Note:&), 10, 7 

ELSE 
SOUND TONES( Notelr), 10, 5 

ENDIF 
I = I + I 

ENDIF 
ENDIF 

LOOP ! Back to the top of the real-time loop. 

Figure 2: TONES-Application Program (continued) 
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TONES The Jazz Musician 

Tile Jazz Musician 

111111111111111111111111111111111111111111111111111 
tt-

Figure 3: TONES-Output of jazz musician application program. 

Rather than clicking on notes the way you would play a piano, you simply 
move the mouse across the keyboard. Whenever the mouse is over one of the 
keys, the program plays a continuous stream of notes, in a long-short swing 
rhythm. With the mouse down, it changes the rhythm to single long tone. 

If you sweep the mouse across the keys, the notes will be chosen by the keys 
you happen to be above. However, the program constrains the choice of pitches 
so that all of the notes are part of the same C-major scale. What you'll get is an 
instant improvisation, which is always playing notes from the same key. 

This program could be modified in many ways, to suit your musical tastes. 
Just by changing the value of the variable Transpose%, you can play an 
improvisation in a different key. With minor modifications, you could add 
minor scales and arpeggios. 

Notes 
-See SOUND for a full description of the Macintosh SOUND command. 
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Syntax 

BASIC command words-call a 
machine-language toolbox routine or 

function. 

[]]TOOLBOX ProcedureName (Parameterlist) 

11:--: 
F 

Calls a machine-language routine in the Macintosh toolbox. 

~ Result= TOOL FundionName (Parameterlist) 

Gets a value from a machine-language function in the toolbox. 

Description 
The TOOLBOX and 100L statements are special additions to the Macin­

tosh BASIC language. With these statements, you can call about 300 of the 
approximately 500 machine-language routines inside the toolbox-the Macin­
tosh's ROM-based operating system. These routines are not BASIC com­
mands or functions, but they provide a powerful supplement to the Macintosh 
BASIC language. 

In version 1.0 of Macintosh BASIC, the TOOLBOX and 100L commands 
were not even mentioned in Apple's documentation. The reason is that the two 
commands were not working perfectly at the time of the release, and Apple 
did not want to be held responsible for debugging them. The toolbox com­
mands, however, are in the language, and they can be used by anyone willing 
to do a little experimentation. 

In this entry and a number of others in this book, you will get the directions 
you '11 need to do some initial explorations of the toolbox. This entry is a gen­
eral overview of the toolbox and of each of four major sections of the toolbox 
that are accessible through BASIC. The most important toolbox graphics rou­
tines are discussed under their own names in separate entries in this book. 
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And, in Appendix D, you can fmd a detailed syntax description of all of the 
toolbox commands that are recognized by version 1.0 of Macintosh BASIC. 

You must be prepared for some bugs as you explore the toolbox. Not all of 
the toolbox commands work perfectly in the initial release of Macintosh 
BASIC, and some even cause system crashes. In certain cases, a toolbox com­
mand will not recognize its parameters correctly, and it may not give the cor­
rect results. There are usually other means within the toolbox to solve any 
problem, so you can generally work around a bug if you need to. Apple has 
plans to fix all of these bugs and at some point may include the TOOLBOX 
command as an official part of the language. 

You must remember that the toolbox routines are outside the relatively 
friendly realm of the BASIC language, which recognizes and signals many 
common errors. If you make an error on the type or number of parameters, 
the TOOLBOX statement will usually give a BASIC error message. With 
other types of mistakes, however, you can easily get a system crash or bi7.arre 
results, such as a fluttering screen image or a mouse pointer that refuses to 
move. These problems will not permanently damage your computer, but they 
will probably force you to reboot your system and start your program up 
again. Always save a toolbox program to disk before you try to run it! That 
way, if it crashes, you won't have to type it over again from scratch. 

DJ TOOLBOX ProcedureName (Parameterlist) 

The TOOLBOX command is a general command for calling a toolbox pro­
cedure. A toolbox call consists of the BASIC keyword TOOLBOX, the name 
of a toolbox procedure, and the precise list of parameters expected by that 
procedure. The TOOLBOX command is used with every toolbox routine that 
is a procedure-the equivalent of a BASIC subroutine call. If these routines 
need to return a value, they must do so through a variable in the parameter 
list. The TOOL command, described below, calls those few toolbox routines 
that are functions, rather than procedures. 

The names of the toolbox procedures are fixed-they are standard names 
established by Apple for all Macintosh software. By convention, the toolbox 
names are typed with initial capital letters, but they will be recognized with 
either capital or lowercase letters. You must, however, spell the names exactly 
as they are listed in Appendix D, or they will not be recognized. 

There are other toolbox names that are not recognized by the TOOLBOX 
statement, even though they can be used by other Macintosh programming 
languages, such as Pascal. In Macintosh BASIC, the toolbox interface is lim­
ited to four groups of toolbox commands: the QuickDraw graphics system, 
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the window manager, the menu manager, and the control manager. Even 
within those groups, there are a few commands that have been omitted, either 
because they would have disastrous side effects on the BASIC system, or 
because they are fully duplicated by regular BASIC statements. You can tell 
whether a command is recogized by typing it into the TOOLBOX command: 
if the name is changed to boldface on the screen after you press Return, the 
name has been recognized. 

111 Result = TOOL functionName (ParameterList) 

A small fraction of the toolbox routines are not procedures, but functions, 
which return a value through the function name. For these routines, BASIC 
has a special function-call syntax, which uses the keyword TOOL rather 
than TOOLBOX. 

All TOOL functions are associated with a specific variable type, usually 
Boolean, integer, pointer, or handle. Even though the toolbox name itself does 
not contain a type identifier, it must be used as if it were a function of its spec­
ified data type. These types are indicated in this book by the type identifier of 
the Result variable c- is a Boolean type, % is an integer, ] is a pointer, and } is 
a handle). 

Although a TOOL function is usually assigned directly to a variable in an 
assignment statement, it can be used in any place where a BASIC function of 
the same type could be used. A Boolean TOOL function, for example, could 
be placed as the condition of an IF statement. 

The Parameter List 

The trickiest part of using any toolbox routine is the parameter list. As with 
a BASIC subroutine call, each toolbox routine takes a very specific parameter 
list, which contains all of the values required for the routine's action. 

For any given toolbox command, the parameter list is absolutely fixed. 
Every command has a precise number of parameters (a few have none at all), 
and each parameter has a precise meaning. Any variation in the prescribed 
parameter list will lead to an error or even to a full system crash. Appendix D 
shows the exact parameter list expected by each toolbox routine. 

In many cases, the toolbox routines expect a data type in the parameter list 
which is not available in BASIC. The toolbox routines are designed for lan­
guages such as Macintosh Pascal, which have specialized data types for points, 
rectangles, patterns, and cursors. These data types are lacking in Macintosh 
BASIC, so you need to take a somewhat roundabout route to simulate them. 
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The best way to simulate a Macintosh Pascal data structure is to use an 
integer array with dimensions sufficient to hold the entire structure. Floating­
point and other types of arrays are not good, because the complex exponent 
may change the bit patterns of the numbers that are stored. In simulating a 
data structure, you must define an array that is a bit-for-bit equivalent of the 
Pascal structure. Most of the Pascal data structures for toolbox routines are 
based on integer variables. 

In a few cases, you can also use a Boolean array, which is stored as a series 
of individual bits. Graphics patterns, for example, are represented by an 8 x 8-
square array of bits, which correspond to the individual dots of the pattern. 
While a pattern structure can be represented by a 4-element integer array, it is 
usually more convenient to use a 64-element Boolean array, in which each ele­
ment represents an individual bit. This structure is usually defined as a 8 x 8-
element two-dimensional array, in order to match the structure of the pattern. 

When using arrays, remember that the first element of a BASIC array is 
numbered 0, rather than 1. The array can therefore be dimensioned with one 
number less than the total number of elements required. For example, a rec­
tangle array requires four elements, and therefore should be given a dimension 
of 3-the four elements being numbered 0, 1, 2, and 3. An array with too 
large a dimension usually causes no problem (except to waste memory space). 
An array with a dimension too small, however, will often crash the system, 
because the toolbox routines will mistakenly take in numbers from somewhere 
outside the intended array. 

The following are the specialized Pascal data structures most commonly 
used with the toolbox, and the BASIC arrays that are used to simulate them: 

• Points (4 bytes). A 2-element integer array (elements numbered 0 and 1). 
Each element corresponds to one integer coordinate. See the SetPt entry 
for details. 

• Rectangles (8 bytes). A 4-element integer array, containing the coordi­
nates of the points in the upper-left and lower-right corners, in that order, 
with the vertical coordinate coming first within each pair. Rectangle 
arrays are usually defined using the SetRect routine. See the SetRect 
entry for details. 

• Patterns (8 bytes). A 4-element integer array, or a 64-element Boolean 
array. Pattern arrays are described in the entry under PenPat. 
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• Cursors (68 bytes). A 34-element integer array, used for the cursor rou­
tines appearing in Appendix D. The first 16 elements contain the 16x16-
dot pattern for the cursor, the next 16 contain a 16x 16-dot mask, and 
the last two contain coordinates of the hot spot-the exact point to 
which the cursor is pointing within the field. 

• PenState (18 bytes). The routines GetPenState and SetPenState are used 
to store and retrieve the status of the graphics pen. A 9-element integer 
array will simulate the PenState data type as follows: elements 0 and 1 
give the pen position (as a point array), 2 and 3 give the pensize, 4 gives 
the penmode, and S through 8 give the current pattern. 

• Fontinfo (8 bytes). The routines GetFontlnfo and SetFontlnfo allow you 
to find out information about the current type font, and to alter it as you 
choose. A 4-element integer array will consist of elements as follows: ele­
ment 0 gives the ascent height of the font (the height of a capital letter 
above the base line), element 1 gives the maximum depth of a descender 
(such as the tail of a letter y) below the base line, element 2 gives the 
maximum width of a character in the font, and element 3 the leading 
(space between lines). 

• Character (1 byte). For graphics routines that expect a character data 
type, you cannot use a BASIC Character data type. Instead, you must 
use an integer that contains the ASCII value of the character multiplied 
by 256. 

When passing a simulated array to the toolbox, you must prefix its name with 
the indirect addressing symbol, @, and you must pass the array as its zero ele­
ment: @ArrayName%(0). Any other syntax will not work, and may cause a 
system crash. 

There are, fortunately, several BASIC data types that do work perfectly well 
with the toolbox: 

• Integers. Whenever a toolbox routine calls for a single numeric value, 
you can use an integer variable or constant. In most cases, a real con­
stant or variable will be converted to an integer by the TOOLBOX state­
ment as it passes the value to the routine. 

• Booleans. In the few cases where the toolbox expects a Boolean value, 
you can use a Boolean variable or constant. 

• Strings. A few toolbox routines require strings, which represent titles 
or text. 
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• Pointers. Macintosh BASIC has a special pointer variable type, which 
holds the memory address of another object. In the window manager's 
toolbox routines, pointers are frequently used to refer to windows. 

• Handles. One of the most important structures provided by Macintosh 
BASIC is the handle, which is a pointer to a pointer. This complex struc­
ture is required for representing any data structure that might be moved 
to a different memory location by the Macintosh's dynamic memory 
management system. Handles are used for all of the following toolbox 
structures: polygons, regions, menus, and controls. 

When you are in doubt about a toolbox parameter list, consuh the sum­
mary in Appendix D. 

The Graphics Toolbox 
The most useful part of the toolbox is the QuickDraw graphics system, the 

set of sophisticated graphics routines that form the heart of the Macintosh. 
These routines are both powerful and fast-the ideal combinations for com­
plex graphics. 

Much of the QuickDraw graphics system is already included in Macintosh 
BASIC in the form of BASIC graphics shape commands. In fact, all of the 
Macintosh BASIC graphics commands are simplified implementations of rou­
tines that are actually in the toolbox: when you give a FRAME RECT com­
mand in BASIC, you are indirectly calling the toolbox routine FrameRect. 
The toolbox routines such as FrameRect that are exactly duplicated by BASIC 
commands cannot be referenced by the TOOLBOX statement. 

The BASIC graphics system, however, gives access only to part of the 
QuickDraw graphics system available in the toolbox. Other important graph­
ics features, not available directly in BASIC, can be used through the TOOL­
BOX statement. These added features include an additional shape graphics 
command verb (Fill), three additional graphics shapes (arcs, polygons, and 
regions,), and other specialized features such as cursors. These additional tool­
box features can be used as if they were additional BASIC commands. 
Because these toolbox graphics statements augment the BASIC language so 
significantly, many of them are descnbed in detail in this book. The rest are all 
contained in Appendix D: Summary of Toolbox Commands. 

The Fill commands add a fifth command verb to the four graphics verbs 
already available in BASIC (ERASE, FRAME, INVERT, and PAINl). There 
are six different Fill commands in the toolbox, each dealing with one of the 
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specific QuickDraw graphics shape: FillRect, FillOval, FillRoundRect, Fill­
Arc, FillPoly, and FtllRgn. All six Fill commands are descnbed in the entry 
under Fill. 

In addition to the three shapes that are already available in BASIC (rectan­
gles, ovals, and round rectangles), the toolbox routines add three entirely new 
shapes: arcs, polygons, and regions. Arcs are wedge-shaped pie sections sliced 
out of a circle or oval. Polygons are areas defmed by a boundary of straight 
edges, and regions are areas that can be def med by any closed curve. Polygons 
and regions are user-defined shapes, in that their boundaries are not prede­
fmed, but are established by the drawing commands you give in a definition 
block. Arcs, polygons, and regions are described in the entries for PaintArc, 
OpenPoly, and OpenRgn. 

Polygons and regions are data structures that can be operated on as units, 
with commands such as offset (a shift in location), and mappings (a transfor­
mation into a new coordinate system). In addition, certain transformations 
can also be applied to rectangle a"ays, a data structure that represents a rect­
angle in a toolbox command (this structure is not the same as the normal 
BASIC rectangle shape). The rectangle data structure is described in the entry 
for SetRect. 

Figure 1 shows a list of all of the operations that can be performed on rect­
angles, polygons, and regions. Spaces in the chart show that a command is 
not available for that particular shape--very few of the transformations are 
available for polygons, for example. Ovals, round rectangles, and arcs are 
manipulated in exactly the same ways as rectangles, and are not shown in 
this table. 

You can use this grid as an index to the toolbox graphics commands given 
specific entries in this book. All of the commands in each vertical column are 
described in the central entry for each data structure: SetRect for rectangle 
arrays, OpenPoly for polygons, and OpenRgn for regions. Then, the toolbox 
commands in each horizontal row are grouped together into entries according 
to the command verb they share: all of the offset commands, for example, are 
descn"bed jointly under a single entry, OffsetRect/OffsetPoly/OffsetRgn. You 
can rmd the information you need either by looking under the command at 
the top of a vertical column, or under the command at the left of a horizontal 
column. Mapping operations are described in the entry under MapPt. 

Besides these commands, the toolbox also provides a variety of miscellane­
ous graphics commands. The commands LineTo, Line, MoveTo, and Move, 
for example, draw lines and move the graphics pen in ways similar to the 
BASIC PLOT statement. PenPat and related commands allow you to store 
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GRAPIDCS STRUCTURFS 

Rectangles Polygons Regions 
(SetRec) (OpenPoly) (OpenRgn) 

Definition 
New NewRgn 
Dispose KillPoly DisposeRgn 
Open OpenPoly OpenRgn 
Close ClosePoly OoseRgn 
Set SetRect SetRectRegn 
Pt2 Pt2Rect 
Rect RectRgn 
Copy = = = 

Drawing 
Erase ERASE* ErasePoly EraseRgn 
Frame FRAME* FramePoly FrameRgn 
Invert INVERT* InvertPoly InvertRgn 
Paint PAINT* PaintPoly PaintRgn 
Fill FillRect FillPoly FillRgn 

Transformation 
Offset OffsetRect OffsetPoly OffsetRgn 
Inset InsetRect InsetRgn 
Map MapRect Map Poly MapRgn 

Operations 
Union UnionRect UnionRgn 
Sect SectRect SectRgn 
Diff DiffRgn 
Xor XorRgn 

Boolean tests 
Equal EqualRect EqualRgn 
Empty EmptyRect EmptyRgn 
Ptln PtlnRect PtlnRgn 
Rectin RectinRgn 

*BASIC command, rather than toolbox. 

f'igure 1: TOOLBOX/TOOL-Summary of the operations that can be performed on graphics 
data structures. 



o TOOLBOX/ /TOOL o 

your own patterns for the graphics pen. All of these commands are described 
in entries under their own names. 

A number of commands allow specialized graphics operations. The cursor 
commands allow you to change the appearance of the arrow pointer, which the 
mouse moves around the screen. The penstate commands let you set and retrieve 
the settings of the graphics pen-useful in connection with PenPat. The fontirifo 
commands let you find out the actual size and 1ine spacing of the font currently 
in effect, so that you can control the spacing of GPRINT statements. These and 
all remaining graphics commands are included in Appendix D. 

The Window Manager 
Three other sections of the toolbox available through the BASIC 'IOOL­

BOX command are the window manager, menu manager, and control 
manager-the parts of the operating system that arrange windows, pull-down 
menus, and interactive control buttons. Using these sections of the toolbox, 
unfortunately, requires a considerably higher degree of technical knowledge 
than do the graphics. Also, in its initial release, Macintosh BASIC does not 
have an environment adapted for true systems programming. Unless you 
really know your way around the Macintosh system, you can really use these 
routines only for experimentation. 

In the next few pages, this entry will give a very brief overview of the win­
dow, menu, and control managers, with just a short sample program for each 
to show what is involved. The syntax forms of all of the commands are 
included in Appendix D for your reference. For a more specific technical 
introduction, get a copy of Apple's Inside Macintosh documentation, or wait 
for the upcoming SYBEX book, Tire Macintosh 1bo/box. 

You have been using windows all the time with Macintosh BASIC. Every 
program's listing is contained within a text window, and, when you run the 
program, an output window is created to hold the graphics and text output. 
All of these functions are handled by the window manager routines within 
the toolbox. 

To get a taste of the window manager, type and run the following program: 

I Window Manager-Sample Program 
W] = TOOL FrontWindow 
FOR 1=110 10 

Title$ = "Loop Counter = "&STR$(1) 
TOOLBOX SetWT'dle(W],1itle$) 
TOOLBOX HideWindow(W]) 
TOOLBOX BringTofront(W]) 
TOOLBOX ShowWindow(W]) 

NEXTI 
TOOLBOX SetWTdle (W], "Loop is done.") 
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When you run this program, it will create an output window, like any other 
program. Then, however, it will change the title of the output window to a line 
containing successive values of the loop counter. The HideW'mdow routine 
makes the window invisible and highlights the text window; BringToFront 
reactivates the output window, and fmally the ShowWindow routine brings it 
back on the screen. The window is flashed ten times in this way, then the pro­
gram leaves it with the title "Loop is done." 

Note particularly the first statement, a call to the FrontWindow IDOL 
function. This function returns a window pointer to the frontmost, or active, 
window. While a BASIC program is running, the active window is the output 
window' so the pointer variable W] will contain the address of this window. 
This pointer is then used in all other window-manager calls that refer to 
that window. 

Ideally, it would be nice if you could create your own windows. At the 
moment, that is impossible, because the appropriate toolbox routines are not 
working well enough. At some point in the future, Apple will probably fix 
these routines and provide BASIC with control structures that can handle 
multiple windows. 

The Menu Manager 

With the menu manager routines, you can arrange the pull-down menus at 
the top of the screen. You can delete or add menus to the menu bar, check or 
change the names of individual items, enable and disable items, and create 
your own menus. 

The following program deletes the Search menu (number 4), and adds a 
new menu numbered 7: 

I Menu Manager-Sample Program 
OldBar} = TOOL CietMenuBar 
TOOLBOX DeleteMenu (4) 
MyMenu} =TOOL NewMenu (7,"Added Menu") 
TOOLBOX AppendMenu(MyMenu},''This item enabled;This item disabled(") 
TOOLBOX AppendMenu(MyMenu},''This item has an associated key/E") 
TOOLBOX AppendMenu(MyMenu},''This item has a check markl"&CHR$(18)) 
TOOLBOX AppendMenu(MyMenu }, ''This item is outlined <O'') 
TOOLBOX lnsertMenu(MyMenu} ,0) 
TOOLBOX DrawMenuBar 
PRINT "Press mouse to restore original bar" 
BTNWAIT 
TOOLBOX SetMenuBar (OldBar}) 
TOOLBOX DrawMenuBar 
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The first statement of this program stores the BASIC menu bar in a handle vari­
able, so that it can be restored at the end of the program (an important step if 
you're changing the menu bar, unless you want to leave yourself with a menu bar 
that can't be used to control BASIC). After that, a DeleteMenu routine removes 
the Search menu-the BASIC menus are numbered from 1 to 6. 

The NewMenu routine is then used to create a new menu, numbered 7. The 
AppendMenu routine adds items under this pull-down menu. Each item is 
given as a string (or part of a string, separated from other items by a semico­
lon). The following special characters can be used following an item's name to 
define special treatment for certain items: 

; Delimiter to set off two different items in the same string. 
( Disables an item, so that it will appear gray and cannot be selected. 
I Defmes a control-key equivalent for the item. 
I Marks the item with a check mark or another character (CHR$(18) is a 

check mark). 
< Sets a style option for an item (B =Boldface, I =Italic, U =Underline, 

0 =Outline, S =Shadow). 
" Displays an icon next to an item (the icon must be present as a resource 

on the disk-it cannot be defined in BASIC). 

The InsertMenu routine is used to add the menu to the menu bar (its second 
argument, 0, tells it to add the menu after all others on the bar). Figure 2 
shows the menu as it will appear when pulled down. 

The DrawMenuBar call following the menu change is very important. A 
change in the menu bar is put into effect immediately, but the titles on the 
menu bar are not updated unless you specifically call DrawMenuBar. You 
should therefore use this routine after any change in the menu bar. 

s File Edit Fonts Program Added Menu[ 

This item enabled 
This item di~nbh~ii 
This item hos an associated key 3CE 

.llhis Item has a check mark 
'li'lil00 on©1ID 00 IDmnoorn@l!I 

Figure 2: TOOLBOX/TOOL-A menu created with the menu manager sample program. 
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The one thing that this program will not do is actually read the items on the 
menu bar-you will get a system crash if you try to select one of these items. 
Th detect the items, you will need to use much more complex toolbox pro­
gramming techniques. 

The Control Manager 

Another part of the toolbox that you can as yet merely explore is the control 
managei; which keeps track of the push buttons, checlc boxes, and scroll bars that 
are used to make choices and scroll windows in Macintosh applications. 

Macintosh BASIC lets you define the four major types of controls, as in the 
following sample program: 

I Controls-Sample Program 
W] = lOOL FrontWlndow 
DIM R%(3), Control}(3) 
FOR l=OTO 3 

TOOLBOX SetRect (@R%(0), 20,34+50*1,220,50+50*1) 
READ T$,Type 
Control}CO - TOOL NewControl(W],@R%(0),T$,TRUE, 100,0, 152,Type,O,O) 

NEXTI 
DO I Do-nothing infinite loop 
LOOP I to leave controls on screen. 
DATA "Push Button (Type O)" ,0 
DATA "Check Box (Type 1)", 1 
DATA "Radio Button (Type 2)" ,2 
DATA "Continuous (Type 16)",16 

There are four different types of controls, with identifying type numbers 0, 1, 
2, and 16. The FOR loop in this program merely defines each of the various 
types of controls, including their titles. Note that the continuous scroll bar 
(control type 16) has no title; however, it has a value associated with it, which 
is represented visually by the position of the box in the bar. Figure 3 shows 
these four controls in the program's output. 

The only complex statement in this program is the call to NewControl, 
which defmes a new control on the screen. The actual syntax of this complex 
parameter list is shown in Appendix D, but a few of the parameters are worth 
pointing out. The fust three specify the window where the control will be 
placed, the rectangle that bounds it, and the title. Near the end of the list is 
another important parameter, Type, which specifies which kind of control this 
will be. The numbers near the end of the parameter list set the minimum, 
maximum, and initial values for a continuous-type control. They are not used 
for button controls. 
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=[]§ Controls-Sample Program ~ 

• 
Push Button (Type 0) 

D C:heck BoH (Type 1 ) 

O Radio Button (Type 2) 

Figure 3: TOOLBOX/TOOL-The four types of con­
trols, displayed by the control manager sam­
ple program. 

The Rest of the Toolbox 

There are many other routines in the toolbox besides the graphics, window, 
menu, and control managers. The Macintosh BASIC TOOLBOX statement 
recognizes over 300 different toolbox words, including some that no one 
would think to use. 

One important additional group is the resource manager, a group of com­
mands that let you manipulate resource files on the disk. A resource is a file of 
information which is used by other programs as they need it. Fonts and icons 
are both treated as resource files. 

Other commands listed in Appendix D involve fonts, dialog and alert boxes 
(messages), desk accessories (on the "Apple" menu), memory management, 
and mouse-button events. If you're interested in exploring these parts of the 
system, please refer to Appendix D. 

Keep your spirit of adventure as you rummage through the toolbox. Armed 
with the TOOLBOX commands and the syntax forms in Appendix D, you 
can do some interesting explorations, as long as you don't mind a few system 
crashes here and there. 

And send in your registration card to Apple. In time, Apple may come out 
with an improved version of the language, in which the toolbox is a really use­
ful system, rather than a field for experimenters. 
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Numeric function-truncates a number. 

Syntax 
Result = TRUNC(X) 

Removes the fractional part of a number and returns the next inte­
ger closer to 0. 

Description 
Macintosh BASIC has a special function that truncates a number and 

returns its integer part. A truncation operation simply lops off any part of the 
number to the right of the decimal point and returns a simple integer. 

The TRUNC function is not the same as the greatest-integer function INT. 
For positive numbers, the two functions yield the same result, because both 
reduce the number toward zero. For negative numbers, however, TRUNC 
removes the fractional part and results in a number with a smaller absolute 
value, whereas INT changes it into the next lesser integer, in the direction of 
-oo: TRUNC(-1.3) = -1 and INT(-1.3) = -2. 

See INT and RINT for details on the related greatest-integer and rounding 
functions. 



File function-returns the data type tag of a 
variable in a DATA file. 

Syntax 
Result = TYP(#Channel) 

Returns the data type of the current field in a DATA file. 

Description 
The TYP function takes as its argument the channel number of an open 

DATA file (including the # sign), and returns as a value a numeric representa­
tion of the data type of the current field. 

When reading a DATA file of unknown contents, you might find the TYP 
function especially useful. You can set up a case structure with an array for 
each data type, and assign each piece of incoming data to the array of the 
appropriate type. In any case where you have different types of record in a 
DATA file, each containing data of a different type, you can use a similar 
structure to determine to which variable a given record should be assigned. 

TYPE returns the tag of the current field. Each type tag itself occupies a single 
byte of storage space on the disk, in addition to the storage space needed for the 
variable. Table 1 shows the numeric tag associated with each data type, and the 
number of bytes of storage allocated for a variable of that type: 

DATA TYPE NUMERIC NUMBER OF 
TAG BYTES USED 

Integer (OJo) 0 2 
String($) 2 2 +length 

Extended precision (\) 4 10 
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Single Precision d> 5 4 

Double precision (no id.) 6 8 

Comp(#) 7 8 

Boolean[) 12 1 

Character ( ©) 13 1 

Handle(}) 14 variable length 

End of file -1 0 

Strings are stored one byte per character, preceded by two bytes that store a 
number indicating the maximum length of the string. Handles are stored as 
the full data structure that the handle was pointing to. (See the Introduction 
for more information on data types.) 

Application Program 
The program in Figure 1 creates a SEQUENTIAL DATA file and then 

reads it. After the first record, which contains the headings for the output, 
entered as literals, the file contains two types of single-field records: customer 
names and transaction amounts. The data are stored in DATA statements, and 
read from these statements into the file. Each customer has four transactions, 
just to simplify the writing of the file. In a real-world application, these data 
would probably be entered from the keyboard, and a varying number of 
transactions could be entered. The routine that reads the file would work 
equally well with a varying number. The different data types are handled by a 
SELECT /CASE structure in the read routine. Figure 2 shows the output. 

Once the program is written, the file pointer is reset to the beginning of the 
file, so that the file can be read consecutively from beginning to end. The zero 
record was set up to contain the headings for the report so this record is read 
outside the loop, in a separate READ # statement. 

The SELECT I CASE structure is enclosed in a DO loop that reads the file 
record by record until the end is reached. There are four cases: one for strings 
(the customer names). one for double-precision numerics (the transaction 
amounts), one for the end-of-file condition, and an ELSE block to take care 
of any unforeseen circumstances. 

As each customer's name is read, it is assigned to the variable OldC$. Then, 
when the next customer's name is read, the transaction records associated with 
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I TVP-Application Program 
! Creates and reads a DAT A fi I e of customer names and 
I transaction amounts, and prints total per customer. 

OPEN • 17:'Transact ions" ,OUT IN, DAT A, SEQUENT I AL 
WHEN ERR ! Provide for graceful exit. 

CLOSE •17 
PR I NT "ERROR ,.. .. ; ERR 
PR I NT" Program termi natedl" 
END 

END WHEN 

! ********Routine to create file************ 
WRITE • 11: 'Transaction File" ,"Customer","Amount Due" 1 First record. 
FOR Cust = 1 TO 7 

READ CustName$ 
WRITE "'17: CustName$ 
FORT = 1 TO 4 ! Transactions for each customer. 

READ Amount 
WRITE • 17: Amount 

NEXTT 
NEXT Cust 
!***************Data statements**************** 
DATA Elliott & Co., 111.17, 12.06,99.73,.39 
DATA Gruen's Groaning Board, 19.99, 11.53, 17.33,.06 
DATA Amon Graphics,3.07,7.77,4.22,6.03 
DATA Val's Words, 4.44,8.12,32.79,.83 
DAT A Donna's My Type,.11,. 11,. 11,. 11 
DAT A OK's Whi zbang, 7 .22,8.33 ,.27' 95.62 
DATA Dawn of Time, 12.08,0,.77, 19.45 

!****************Routine to read file************* 
READ• 17,8E61N: Title$,Head 1 $,Head2$ ! Reset pointer, read first record. 
SET OUTPUT ToScreen ! Set type for heading. 
SET 6TEXTFACE 1 
SET TABWIDTH 120 ! Wide spaces. 
&PRINT AT 192, 12; Title$ 
&PRINT AT 50,40; Heael1$ 
&PRINT AT 340,40; Head2$ 
PLOT 50,43;422,43 
SET &TEXTFACE 0 

CASE ELSE ! Erroneous data types. 
PRINT "ERROR-unknown data 1n f11e!" 
GOTO Quit: 

Figure 1: TYP-Application Program. 



SET PENPOS 50, 60 
OldC$ = --
DO 

T = TYP(•17) 
SELECT CASE T 

CASE 2 
READ • 17: Cust$ 
GOSUB Total 

CASE 6 
READ • 1 7: Amount 
Total =Total + Amount 

CASE -1 
GOTO Quit: 

END SELECT 
LOOP 
Ou1t: 

CLOSE •17 
GOSUB Total: 

END MAIN 

oTYPo 

! Stnng data. 

! Double-precision numeric. 

! End of file. 

!**********Add up totals and print results********** 
Total: 

IF OldC$£" THEN 
SPRINT "Total for customer"; OldC$; ":",FORMATS("$••••••"; Total) 
Total = O ! Reset counter for next customer. 

ENDIF 
OldC$= Cust$ ! Remember customer. 

RETURN 

Figure 1: TYP-Application Program (continued). 

tne previous customer are printed, and the accumulator variable Total is 
cleared for the next customer. These tasks are accomplished in the subroutine 
called Total:. 

Because the total is not printed until a new customer name is read, any number 
of transaction records could be read for each customer and added to that cus­
tomer's total. The customer name is assigned to a holding variable after it is read 
to keep track of which records are associated with each customer. 

You could use a similar technique with multiplc:>-field records. You would 
structure the records so that each type of record had an initial field of a differ­
ent data type. Then you could use the case structure and the type tag to deter­
mine the type of record being read. 
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TYP-Rpplication Program 
Transaction Flle 

Customer 

Total for customer Elliott:;. Co.: 
Total for customer- GnJ8n'::; Grnaning Bo;:ir-d: 
Total for customer Arnon Graphic~: : 

Total for customer Veil's 'w'ord:::: 
Tot.el for cu::::torner Donne·~: l"ly T!JPe : 
Total for customer DK's 'vilhizbeing: 
Total for customer Dawn of Time: 

Figure 2: TYP-Output of Application Program. 

Notes 

Amount Due 

$223.35 
$46 91 
$21.09 
$4618 

$044 
$111.44 

$32 30 

-See the OPEN # entry for a graphic representation of file storage of tags, 
and a comparison of BINY and DATA storage. 

-For further information on DATA files, see the DATA entry. 

• 
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Syntax 

BASIC command word-undimensions an 
array and deallocates its storage space. 

UNDIM Single(), Double (,) 

Undimensions the one-dimensional and multidimensional arrays. 
Single and Double. 

Description 
Macintosh BASIC has a unique UNDIM statement that disposes of an 

array created by a DIM statement. By undimensioning an array after you've 
finished using it, you can free up the memory it was taking up, and use the 
space for other purposes within your program. 

In its syntax, the UNDIM statement simply takes the name of the array, fol­
lowed by an empty set of parentheses. For a multidimensional array, add 
place-holding commas inside the empty parentheses to show how many 
dimensions there are: 

UNDIM SingleArray( ), DoubleArray(,), TripleArray (,,) 

These three array names will now no longer be valid. Any values stored in 
their structures will be lost. 

After using UNDIM, you can redimension arrays with the same names by 
using another DIM statement. This practice is frowned upon, however, 
because it can lead to ·confusion about which dimension the array is conform­
ing to. It is better just to create a new array name. 
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Graphics toolbox commands-find the union 

of two rectangles or regions. 

Syntax 
IIJ TOOLBOX UnionRed (@RectA%(0), @RectB%(0), @ResultRect%(0)) 

~TOOLBOX UnionRgn (RgnA}, RgnB}, ResultRgn}) 

Performs a union operation on two rectangles or two regions, yield­
ing the set of all points contained in either shape or in both. 

Description 
In mathematics, the union of two sets is the set of all objects contained in 

either set. Both original sets are contained as subsets of the union. 
In the Macintosh toolbox, union operations are available to combine rec­

tangles and regions. These operations act on two shapes and produce a third 
shape that contains all of the points that were inside either of the original 
shapes. The resulting rectangle or region will be at least as large as each of the 
shapes that went into it. There are two union operations: UnionRect and 
UnionRgn. There is no union operation for polygons. 

The operation of UnionRect and UnionRgn is shown in Figure 1. For both 
commands, you supply three shape references of the same type: three rectan­
gle arrays for UnionRect and three region handles for UnionRgn. In the 
parameter list of the toolbox command, the two original shapes are named 
first, followed by the name of the shape in which you want the answer to 
be stored: 

TOOLBOX UnionRect (@RectA%(0), @RectB%(0), @ResultRect%(0)) 

TOOLBOX UnionRgn (RgnA}, RgnB}, ResultRgn})(B 
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In the case of UnionRect, the three rectangles must be supplied as indirect ref­
erences (prefix: @) to a four-element rectangle array, dimensioned in a pre­
vious DIM statement. UnionRgn, on the other hand, requires three region 
handles, which are indirect pointers to the region's data structure stored in the 
computer's memory. UnionRgn does not create the handle for the result 
region: you must call NewRgn first to set aside space for it. Rectangle arrays 
and region handles are discussed in the entries for SetRect and OpenRgn. 

UnionRect, shown on the left side of Figure l, returns the smallest rectangle 
that can include both initial rectangles. Because the result rectangle must have 
four straight edges, it will usually have to contain some areas that were not in 
either of the original rectangles. In Figure 1, these extra areas are the small rect­
angles in the upper-right and lower-left corners of the large result rectangle. 

UnionRgn returns the region that contains every point from both source 
regions. As shown in the right side of Figure 1, UnionRgn simply adds the 
two regions and returns the boundary common to both. No new boundaries 
are drawn; if the two source regions do not touch, the union is simply the two 
regions combined under a single handle variable. 

Mathematical purists will note that UnionRect does not technically give the 
true union of the sets, because it adds areas that were not in either source rect­
angle. Properly, the union should contain only those points that are in one or 
both of the rectangles, and should contain no other points at all. 

UnlonRect UnionRgn 

Figure 1: The UnionRect and UnionRgn toolbox commands. 
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The true mathematical union is the more complex shape shown on the right 
side of Figure 2. This true mathematical union is not a rectangle at all, but a 
region. It can therefore be produced by using RectRgn to convert the two rect­
angles into regions, then calling UnionRgn, rather than UnionRect. The 
result, from that time on, must be treated as a region, rather than as a rect­
angle array. 

Sample Programs 
The following program shows how UnionRgn can be used to coJ;nbine 

regions: 

I UnionRect/UnionRgn-Sample Program 
RgnA} - TOOL NewRgn 
RgnB} - TOOL NewRgn 
TOOLBOX SetRedRgn (RgnA}, 40,40,80,80) 
RgnB} = RgnA} 
FOR H=80 TO 160 mp 40 

TOOLBOX OffsetRgn (RgnB}, 40,40) 
TOOLBOX UnionRgn (RgnA}, RgnB}, RgnA}) 

NEXTH 
TOOLBOX PaintRgn (RgnA}) 

UnionRect 
(produces a rectangle) 

~llllll:~~:~\;:~!~!~!~! ;!!!!!~~~~!~~!~~~~: 

!!!JJ!jj!\!j!i!!l! il!!!il!i~~~!!~l'-i!ilili 

RectRgn + UnionRgn 
(produces a region) 

Figure 2: UnionRect/UnionRgn-To get the true union of two rectangles, use rectangular 
regions. 
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RgnA} initially contains a single rectangular region. This region is then trans­
ferred into RgnB} and offset down and to the right three times. After each 
offset operation, RgnB} is added back into RgnA}, so that at the end, RgnA} 
contains all four versions of the rectangle. It is then painted as a unit. 

Note that the result region handle need not be different from the two source 
regions' handles. If you repeat a region's handle for the result region, the 
result will simply replace the source region's definition under that handle. 

Notes 
-The union operation is closely related to these other set-theory opera­

tions: SectRect/SectRgn, DiffRgn, and XorRgn. You can find other examples 
of the union commands in those entries. 

-See SetRect and OpenRgn for general information on toolbox rectangles 
and regions. 

§§0§ UnionRgn-Sample Program ~ 

• 

Figure 3: UnionRect/UnionRgn-Output of Sample 
Program. 
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Disk command-unlocks a file so that it can 
be altered or deleted. 

Syntax 
UNLOCK FileName$ 

Clears the lock flag of a file on the disk. 

Description 
Macintosh BASIC has a LOCK command that sets a locking flag on a file 

to keep it safe from accidental deletion or alteration. UNLOCK reverses the 
effect of this LOCK command, so that once again you can delete the file or 
change information inside it. 

See LOCK for further details. 

UN LOCK-Translation Key 

Microsoft BASIC 

Applesoft BASIC UNLOCK 



String function-converts alphabetic 
characters to uppercase. 

Syntax 
UPSHIFT$(StringVa/ue$) 

Converts all alphabetic characters in its argument to uppercase 
characters. 

Description 
The UPSHIFI'$ function converts all alphabetic characters in the string 

value that is its argument to uppercase letters. It has no effect on non­
alphabetic characters. It may take either a string literal or a string variable as 
its argument. 

Since the ASCII code differentiates between uppercase and lowercase let­
ters, the UPSHIFr$ function can be useful in determining whether an input 
value is within a range of acceptable values. For example, a user may be asked 
to select something from a menu with a single letter: 

INPUT Choice$ 
SELECT Choice$ 

CASE "I'<': GOSUB Search: 
CASE "B" : GOSUB Sort: 
CASE "D": GOSUB Delete: 
CASE "M" : GOSUB MainMenu: 
CASE ELSE: GOSUB Error: 

END SELECT 

If the user were to enter a lowercase a, b, d, or m as a response to the input 
prompt, the CASE ELSE error routine would be activated. 
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If you want to allow lowercase as well as uppercase responses, add the fol­
lowing statement after the INPUT statement: 

Choice$ = UPSHIFT$(Choice$) 

You can use the UPSHIFr$ function in a PRINT statement without perma­
nently altering the argument: 

Arg$ = ''This is a string." 
PRINT Arg$ 
PRINT UPSHIFT$(Arg$) 

This will result in the output: 

This is a string. 
THIS IS A STRING. 

Other string functions may be used in conjunction with the UPSHIFT$ 
function: 

Arg$ = ''This is a string." 
PRINT UPSHIFT$(LEFT$(Arg$,4)) 

This will result in the output: 

THIS 

To convert uppercase characters to lowercase, use the DOWNSHIFT$ 
function. 

For a sample program using the UPSHIFT$ function in conjunction with 
the LEFT$ function to validate input, see Sample Program #1 in the entry 
for SELECT. 
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Syntax 

String conversion function-returns the 
numeric value of a numeral string. 

Result = VAL(String$) 

Returns the numeric value of the numeral characters in String$ up 
to the first non-numeral character. 

Description 
The VAL function examines the string that is its argument, and returns the 

numeric value of any numeral characters in the string up to the first non­
numeral character. It may take as its argument either a literal string, enclosed 
in quotes, or a string variable. Characters that may be included as parts of 
numbers-leading plus and minus signs, decimal points, and the E for 
exponentiation will all be evaluated as part of the numeric value if they are 
appropriately placed. 

If the first character is not a numeral, or if the string is contains no numer­
als, VAL will return a value of 0. 

The VAL function can be used in conjunction with other string functions. 
You can, for example, use RIGHT$ or MID$ to extract numerals from a 
string and use VAL to convert those characters to their numeric equivalent. 
This allows you to skip over any leading non-numeric characters, or to select 
only a part of a numeral string: 

Year = RIGHT$(DATE$,2) 

This statement would assign to Year the last two digits returned by the DATE$ 
function. Similarly: 

Cents = VAL(RIGHT$(FORMAT$("#####.##'',Dollars),2)) 
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will return the value in cents of the two digits to the right of the decimal point 
in Dollars. This can be especially useful if the value of Dollars is the result of 
an equation that may yield a numeric value with more or fewer than two deci­
mal places. 

Notes 
-VAL can be used any time you need to convert a string of numerals into 

its numeric equivalent. This is very useful for validating input. For example, if 
you want a numeric input, you can store the input in a string variable, and 
then convert it with VAL to see that the entry contains only numbers, thereby 
avoiding the "expected a number" system error message: 

INPUT "Choose by number:"; Choice$ 
Choice = VAL(Choice$) 
IF Choice=O THEN PRINT "Not a number." 

If the user were to input a non-numeral character by accident, you could use 
VAL to trap the error and provision could be made to return to the input 
statement. 

-For applications making use of the VAL function, see the programs under 
the entries DATES and TIMES. 

-The inverse of VAL is the STR$ function, which converts a number to its 
string equivalent. 

VAL-Translation Key 

Microsoft BASIC VAL 

Applesoft BASIC VAL 
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Syntax 

Text set-option-moves the insertion point 
for text displayed by PRINT and INPUT 

statements. 

[j] SET VPOS V 

[J] ASK VPOS V 

Sets or checks the text line where the insertion point is located. 

Description 
The position of text displayed by the PRINT statement is controlled by the 

insertion point, the flashing vertical line in the output window. The insertion 
point is independent of the position of the graphics pen used by GPRINT 
statements. 

VPOS sets the vertical position of the insertion point. It is a set-option that 
takes an integer constant, variable, or expression: 

SET VPOS 10 

will move the insertion point to line 10 in the output window. 
As with the other set-options, you can also ASK the value of VPOS: 

ASK VPOS LineNumber 

This statement will return to the variable LineNumber the current vertical 
position of the insertion point. This form of the command might be useful for 
determining when text is getting close to the bottom of the screen. The default 
type font (12-point Geneva) displays 15 lines in the standard output window. 

Note that this number corresponds to a text line number, and not to the ver­
tical graphics coordinate. Text output and graphics output are measured by 
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different coordinates. The exact conversion depends on the fontsize and other 
factors-see the note under PRINT. 

VPOS is related to the HPOS set-option, which moves the insertion point 
horizontally across a line of text. Both commands are based on the Applesoft 
BASIC commands VTAB and HTAB; however, they have been changed to the 
syntax of a set-option. 

VPOS affects only text displayed by PRINT and INPUT statements, not 
graphics text displayed by GPRINT. See PRINT for more details. 

VPOS-Translation Key 

Microsoft BASIC 

Applesoft BASIC 

LOCATION 

VTAB 
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BASIC command-sets up an asynchronous 
interrupt block. 

Syntax 
DJ WHEN KBD 

• 
• 
• 

END WHEN 

Sets up an aysnchronous interrupt block to be executed whenever a 
key is pressed. 

III WHEN ERR 

• 
• 
• 

END WHEN 

Sets up an asynchronous interrupt block to be executed whenever a 
system or program error occurs. 

Description 
The WHEN statement sets up an asynchronous interrupt block. This is a 

block of code to be executed any time a given condition is encountered in the 
program. The two conditions for which Macintosh BASIC provides asyn­
chronous interrupts are keypresses and error conditions. 
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Whenever the specified condition occurs during the program, the program 
will temporarily alter its course and execute the statements in the WHEN 
block, up to the END WHEN statement that always closes such a block. Exe­
cution will then continue at the line of code following the one that triggered 
the WHEN block. 

ITJ WHEN KBD 

• 
• 
• 

END WHEN 

The WHEN KBD statement sets up a block of code to be executed when­
ever a key is pressed. Normally, the block contains IF statements or a 
SELECT I CASE structure in which various conditions and the proper 
responses to them are laid out. Since the KBD function returns the ASCII 
code of the key that is pressed (if it has one), the conditional statements 
should be based on those values: 

or 

IF KBD= 32 THEN ... 

SELECT KBD 
CASE 65,97 

Statement(s) 

CASE 66,98 
Statement(s) 

• 
• 
• 

END SELECT 

! Space bar 

! Upper- or lowercase A 

! Upper- or lowercase B 

You can have any number of WHEN KBD blocks in a program. When a 
new one is encountered, the previous one is ignored. The new block will 
remain in effect until another supersedes it or an IGNORE WHEN statement 
is encountered. 

The IGNORE WHEN statement which simply takes the form 

IGNORE WHEN 

automatically turns off all interrupt blocks currently in effect. You can, how­
ever, place another WHEN KBD after an IGNORE WHEN statement, and it 
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will become active when execution reaches it. To turn off WHEN KBD state­
ments while leaving WHEN ERR in effect, use the form: 

IGNORE WHEN KBD 

For a sample program illustrating the WHEN KBD block, see the KBD 
entry. For more on the ASCII code, see the ASC and CHR$ entries. 

111 WHEN ERR 

• 
• 
• 

END WHEN 

The WHEN ERR statement sets up a block of code to be executed when­
ever a system or program error occurs. It can trap only those types of errors 
that have error code numbers. Normally, the block contains IF statements or a 
SELECT /CASE structure in which various error conditions and the proper 
responses to them are laid out. Since the ERR function returns the error code 
number, the conditional statements should be based on those values: 

or 

IF ERR~ 168 THEN ... 

SELECT ERR 
CASE 66 TO 97 

• 
• 
• 

Statement(s) 

END SELECT 

I Out of memory 

I System errors 

Like WHEN KBD, WHEN ERR will be turned off by an IGNORE WHEN 
statement. To turn off WHEN ERR blocks while leaving WHEN KBD blocks 
active, use 

IGNORE WHEN ERR 

Any number of WHEN ERR blocks may be included in a program. Any new 
block turns off the previous one. 

For more on error trapping, see the ERR entry, which includes a sample 
program demonstrating use of the WHEN ERR block. For a list of error mes­
sages and their codes, see Appendix B. 
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Application Program 
The program in Figure 1 is an elaboration of the demonstration program in 

the KBD entry. It contains a WHEN KBD block which includes a SELECT I 
CASE structure with two active cases and a null case. The program will plot 
random points on a white field until the Return key is pressed. When that key 
is pressed, the colors will reverse to white points on a black field. When the 
Space Bar is pressed, the window clears and the colors are reset to black on 
white. The null case assures that other keys have no effect. A sample run 
appears in Figure 2. 

! WHEN-Application Program 
OldPatn = WHITE 
WHEN KBD 

SELECT CASE KBD 
CASE 32 

Clear= TRUE 
CASE 13 

Flag-= TRUE 
CASE ELSE 

END SELECT 
END WHEN 
SET PENSIZE 4,4 
DO 

IF Flag- THEN 
INVERT RECT 0,0; 241,241 
ASK PATTERN Patn 

! Set alternate color 

! Space bar pressed 

! Return key pressed 

! Null case 

! Large po1nts 

! Return key pressed 
! Change background 

IF Patn:.tOldPatn THEN SET PATTERN OldPatn ! Change foreground 
OldPatn = Patn ! Remember new foreground 
Flag- = FALSE ! Reset flag 

END IF 
IF Clear- THEN 

CLEARWINDOW 
SET PATTERN BLACK 
OldPatn =WHITE 
Clear-= FALSE 

ENDIF 
PLOT RND(240),RND(240) 

LOOP 

Figure 1: WHEN-Application Program. 

! Space Bar pressed 

! Reset foreground to black 
! Set alternate color 
! Reset clear-screen flag 

! Plot po1nts 
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~~ WHEN-Application Program 
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Figure 2: WHEN-Output of Application Program . 
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File output command-sends information to 
a DATA or BINY file. 

Syntax 
WRITE #Channel: //0 List 

Send the contents of the specified variable(s) to the DATA or BINY 
file open the given channel. 

Description 
WRITE # is the command used to send data to DATA or BINY files that 

have been opened with either the OUTIN or the APPEND access attribute. It 
consists of the keyword WRITE #, followed optionally by a file pointer com­
mand (which tells where in the file the data is to go), and finally a list of one 
or more expressions whose value is to be sent to the file. The expressions can 
be of any data type, and can be constants, variables, or other expressions. 

Values in the 1/0 list of a WRITE# statement must be separated by com­
mas. If the last variable is followed by a fumma, the next WRITE # statement 
will begin writing on the next field of the same record. When the last variable 
is not followed by a comma, the file pointer will move on to the beginning of 
the next record before writing the next value. T\vo records cannot be written 
with the same WRITE # statement. 

In DATA files, records are separated from each other by type tags. Each 
data type is automatically alloted a specific number of bytes of disk storage 
space. You must be careful, therefore, to make sure that the record length you 
specify in RECSIZE files is great enough to hold all the fields you intend to 
include within the records. 
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Notes 
-If you use WRITE # in place of PRINT #with a TEXT ftle, you will get 

an error message. You will also get an error if you exceed the specified record 
length of a RECSIZE file. 

For further information see the entries DATA, BINY, TYP, OPEN#, and 
READ#. 

-You cannot use WRITE # to overwrite an entry in a RECSIZE DATA 
file. To do so, you must use the REWRITE # command. 

-Sample programs using WRITE # can be found in the SEQUENTIAL, 
RECSIZE, and APPEND entries. 

WRITE #-Translation Key 

Microsoft BASIC 
Applesoft BASIC 

WRITE# 

WRITE 
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Syntax 

Graphics toolbox command-finds the 
exclusive-or of two regions. 

TOOLBOX XorRgn (RgnA}, RgnB}, ResultRgn}) 

Performs an exclusive-or operation on two regions: the set of all 
points in either one of the two regions, but not in both. 

Description 
"Exclusive or," usually abbreviated "XOR," is the logical operation that 

yields TRUE whenever just one of two conditions is true, but not both of 
them. If both are FALSE or both are TRUE, the result is FALSE. 

Although Macintosh BASIC does not have a logical XOR operator, the 
exclusive-or concept is embedded in several other constructions of the lan­
guage. With the graphics PENMODE 10, for example, an exclusive-or test is 
made on the old and new pixels to determine what state each pixel under a 
pattern should be set to. 

The Macintosh toolbox has another exclusive-or operation that combines 
two regions into a third region. As shown in Figure 1, this XorRgn command 
produces a region that contains the set of all points that are in either of two 
source regions, but not in both of them. 

The syntax of XorRgn is like that of the other toolbox operators that com­
bine two regions. In the toolbox parameter list, you must supply the handles 
of three regions-two for the regions that you want to combine, and a third to 
receive the result: 

TOOLBOX XorRgn (RgnA}, RgnB}, ResultRgn}) 

All three regions, including the result, must have been previously defined by calls 
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IorRgn 

Figure 1: XorRgn yields the set of all points that are in one but not both of the source regions. 

to NewRgn. The result region may have the same handle as one of the source 
regions, in which case it will replace the source region's previous structure. 

Applications 
Because XorRgn produces a more complex result than the other three set­

theory operators for regions, it can often be used as a simple way of creating 
complex region shapes. In operation, the exclusive-or resembles the graphics 
command INVERT, which paints black points white, and white points black. 

The application program in Figure 2 is a simple way to draw a checker­
board without having to draw 64 individual squares. Instead of creating the 
squares individually, this program creates two regions and combines them with 
an XorRgn. 

The first region, Vert}, is built up as the union of four vertical stripes, as 
shown in Figure 3. Each stripe and each space between each stripe is the exact 
width of a square on the fmal checkerboard. Likewise, a second region, 
Horiz}, is defmed to hold four horizontal stripes, as in Figure 4. 

Now comes the trick. The two regions are combined by an XorRgn opera­
tion into a third region, Both}. This third region contains the set of all points 
that are in one of the two sets of bars, but not in both. The two sets of bars 
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! XorRgn-Application Program 

! Fest checkerboard, with all gray squares drawn as a single region. 

Box} = TOOL NewRgn 
Vert} = TOOL NewRgn 
Horiz} =TOOL NewRgn 
Board} = TOOL NewRgn 

! Temporary storage 
! Will contain 4 vertlcal bars 
! Will contain 4 horizontal bars 
! Alternating squares of checkerboard 

FOR H:24 TO 168 STEP 48 I Create vertical bars 
TOOLBOX SetRectRgn (Box}. H, 24, H+24, 216) 
TOOLBOX Uni onRgn (Box}, Vert}, Vert}) 

NEXT H 
TOOLBOX PaintRgn (Vert}) ! Display vertical bars for Figure 3 
BTNWAIT 
CLEARWINDOW 

FOR V:24 TO 168 STEP 48 ! Create horizontal bars 
TOOLBOX SetRectRgn (Box}, 24, V, 216, V+24) 
TOOLBOX UnionRgn (Box}, Horiz}, Horiz}) 

NEXT V 
TOOLBOX PaintRgn (Horiz}) ! Display horizontal bars for Figure 4 
BTNWAIT 
CLEARW I NDOW 

TOOLBOX XorRgn (Vert}, Horiz}, Both}) 
SET PATTERN LtGray 
TOOLBOX PaintRgn (Both}) 
SET PATTERN Black 
TOOLBOX FrameRgn (Both}) 
SET PENSIZE 2,2 
FRAME RECT 23,23; 217,217 

! Paint squares with Ii ght gray pattern 

! Draw edges of squares. 
! 2-pixel-wide border for entire board 
! Figure 5 is complete. 

Figure 2: XorRgn-Application program for drawing a checkerboard using regions. 

contain the alternate rows and columns, respectively. Combined, they give a 
region that consists of every other square-the black squares on the checker­
board. The resulting region is painted and framed in two simple drawing oper­
ations, and a FRAME RECT statement adds a 2-pixel frame around the 
outside of the board. Figure 5 shows the result. 

There are many advantages to using regions in this way. First, the algorithm 
is simpler than drawing the squares individually, as was done in the checker­
board application programs for RECT and IR 
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§0= HorRgn-Checlcerboard 
? 

Figure 3: XorRgn-The first step is to create a region 
with four vertical stripes. 

~[] HorRgn-Checlcerboard 
? 

Figure 4: XorRgn-The second step is a similar region 
with horizontal stripes. 



o XorRgn o 

§0 HorRgn-Checkerboord 

• 

II 
l!I 

Figure 5: XorRgn- Finally, with a single call to XorRgn, 
the checkerboard can be created all at once. 

More importantly, the single region-drawing operation is much faster than 
drawing 64 separate rectangles. Once the checkerboard region has been 
defined, the PaintRgn and FrameRgn commands take place almost instantly. 
This is a great advantage in a program that must repeatedly draw the board, 
such as the working checkerboard of the IF entry. Since the region checker­
board needs to be created only once at the beginning of the program, the 
board can be redrawn quickly at any time, with two simple toolbox calls. 

Notes 
-Unlike Microsoft BASIC and other advanced dialects of the language, 

Macintosh BASIC does not have an XOR logical operator for use in logical 
expressions and IF statements. See the entry under OR for a Boolean function 
that will simulate the XOR operation. 

-The exclusive-or operation can be thought of as a special combination of 
the other three set-theory operations. There are two different ways you could 
achieve the same result: 

• The union of the two regions, minus their intersection. 
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• The union of two DiffRgn operations-one with the first region minus 
the second, and the other with the second region minus the first. 

Anytime you find yourself needing to do one of these combined operations, 
you can substitute an exclusive-or. 

-For more information and other examples of XorRgn and the set-theory 
operations, see the entries for UnionRect/UnionRgn, SectRect/SectRgn, and 
DiffRgn. For general information on regions and the toolbox, read the entries 
for OpenRgn and TOOLBOX. 
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ASCll Codes 

ASCII Table for Geneva (Application) Font 

0 null 16 D 32 space 46 0 64 @I 60 p 96 112 p 
1 D 17 D 33 ! 49 1 65 A 61 a 97 8 113 Q 
2 16 D 34 .. 50 2 66 B 62 R 96 b 114 r 
3 19 D 35 • 51 3 67 c 63 s 99 c 115 s 
4 20 D 36 $ 52 4 66 D 64 T 100 d 116 t 
5 21 D 37 ~ 53 5 69 E 65 u 101 e 117 u 
6 D 22 D 36 & 54 6 70 F 66 v 102 f 116 y 

7 D 23 D 39 55 7 71 G 67 w 103 g 119 w 
a D 24 D 40 ( 56 a 72 H BB )( 104 h 120 x 
9 25 D 41 ) 57 9 73 I 69 v 105 i 121 y 

10 J!':i 26 D 42 * 56 74 J 90 z 106 j 122 z 
11 D 27 D 43 + 59 

' 
75 K 91 [ 107 k 123 { 

12 D 26 D 44 
' 

60 < 76 L 92 \ 106 1 124 I 
13return 29 D 45 - 61 = 77 M 93 I 109 m 125 } 
14 D 30 D 46 62 > 76 N 94 - 110 n 126 -
15 D 31 0 47 I 63 ? 79 0 95 - 111 0 127 delete 

ASCII Table for Geneva (Application) Foot 

128 A 144 e 160 ' 176 00 192 l 208 - 224 D 240 0 
129 l 145 e 161 0 177 t 193 I 209 - 225 D 241 D 
130 c; 146 i 162 ¢ 176 i 194 ~ 210 " 226 D 242 0 
131 E 147 1 163 £ 179 1 195 I 211 " 227 0 243 D 
132 N 146 i 164 § 180 ¥ 196 I 212 226 D 244 D 
133 ti 149 I 165 • 181 µ 197 "' 213 229 D 245 D 
134 Li 150 ii 166 qi 182 (! 198 6 214 - 230 D 246 D 
135 ii 151 ci 167 f3 183 }; 199 « 215 <> 231 D 247 D 
136 6 152 0 166 ® 184 n 200 » 216 y 232 0 248 D 
137 ii 153 6 169 © 185 11 201 217 .... 233 D 249 D 
138 e 154 0 170 ... 186 J 202 218 D 234 D 250 D 
139 ii 155 a 171 187 g 203 A 219 D 235 D 251 D 
140 • 156 u 172 188 Q 204 A 220 D 236 D 252 D e 
141 ~ 157 u 173 " 189 0 205 5 221 D 237 D 253 •gJd 
142 e 158 u 174 iE 190 ~ 206 a: 222 D 238 D 254 ~~~d 
143 e 159 IJ 175 0 191 8 207 ce 223 D 239 D 255 0 

D denotes en uness1gned cherecter 
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Error Codes 

The following codes can be used in WHEN ERR blocks, and in the event of 
an error, will be printed by a PRINT ERR statement. Errors numbered 66 
through 97 are system errors. 

98 File is open for input only 
99 Disk directory is damaged 

101 External File System Error (hard 
disk error) 

102 Disk not initialized for Macintosh 
103 No such drive 
105 Illegal file command for type of file 

in use 
106 Volume not on line 
107 Can't position pointer there 
110 Your program tried to open the 

same file twice 
111 Duplicate file name-rename file 
112 Can't delete an open file 
113 Volume is locked 
114 File is locked 
115 Disk is write-protected 
116 File not found 
117 You attempted to open more than 

ten files 
118 Memory full (OPEN #) or file 

won't fit (LOAD) 
119 Tried to move file pointer to before 

start of file 
120 Tried to read or input beyond end 

of file 
121 File not open 
122 Illegal file name in an OPEN # 

statement 

123 Disk 1/0 error-problem with drive 
or disk 

124 Attempted to access a nonexistent 
disk or drive 

125 Disk full 
126 Disk directory full 
127 Another file open on the same 

channel 
128 Channel not in range 0-32767 
129 Array is too small for GETFI-

LEINFO or DEVSTATUS 
130 File is not BASIC DATA type 
131 No such channel has been opened 
132 File Directory index must be greater 

than 0 
133 RECORD command can be used 

only with RECSIZE files 
134 Record pointer commands illegal 

with STREAM files 
135 Data exceeds record length in a 

RECSIZE file 
136 Not enough values in record 
137 Use REWRITE #, not WRITE #, to 

alter RECSIZE record 
138 Record is empty 
139 Channel 0 (console) implies a 

TEXT file 
140 Last output was not finished 
141 Index must be ;;i:. 0 
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142 This call does not work with chan­
nel 0 

143 File must be DATA type 
144 This call doesn't work with a 

STREAM file 
154 Undefmed or nonexistent label 
155 Illegal quantity 
156 Syntax error 
157 Undimensioned array reference 
158 Array dimension is too big for 

BASIC or memory 
159 Negative array subscripts not 

allowed 
160 Subscript out-of-bounds 
161 Type mismatch 
162 NEXT without FOR 
163 LOOP without DO 
164 IF block without corresponding 

END IF 
165 DO without LOOP 
166 Integer overflow 
167 RETURN without OOSUB 
168 Out of memory 
169 Can delete text only on INPUT 

prompt line 

170 Parameters don't match 
171 SELECT I CASE block not closed 

by END SELECT 
172 Couldn't fmd a CASE for an exist­

ing condition 
173 Missing END WHEN statment 
174 END WHEN without a matching 

WHEN statement 
178 FOR without NEXT 
179 Already a DIM for this array 
180 Can't assign strings to pointer or 

handle variables 
181 Not enough values for INPUT list 
182 Expected a number in INPUT 

response 
183 Too many values for INPUT list 
184 Out of DATA to READ 
185 Insertion point must be moved back 

to INPUT prompt 
186 Floating point halt-value preset to 

stop program 
187 FUNCTION definition must not 

inlcude parentheses 
188 END SUB or END FUNCTION 

statement missing 
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System Constants 

Constant name Used with Value 

Black SET PATTERN 0 
DblPrecision SET PRECISION 1 
DenormalNum CLASSCOMP, etc. s 
DivByZero SET EXCEPTION 3 
DkGray SET PATTERN 2 
Downward SET ROUND 2 
EqualTo RELATION 2 
ExtPrecision SET PRECISION 0 
Gray SET PATTERN 3 
GreaterThan RELATION 0 
Inexact SET EXCEPTION 4 
Infinite CLASSCOMP, etc. 2 
Invalid SET EXCEPTION 2 
Less Than RELATION 1 
Lt Gray SET PATTERN 22 
NormalNum CLASSCOMP, etc. 4 
Overflow SET EXCEPTION 2 
QNAN CLASSCOMP, etc. 1 
SglPrecision SET PRECISION 2 
SNAN CLASSCOMP, etc. 0 
To Nearest SET ROUND 0 
TowardZero SET ROUND 3 
Underflow SET EXCEPTION 1 
Unordered RELATION 3 
Upward SET ROUND 1 
White SET PATTERN 19 
ZeroNum CLASSCOMP, etc. 3 
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Summary of Toolbox Commands 
TOOLBOX AddPt (@AddedPtO/o(O), TOOLBOX Checkltel! (MenuName}, 

@ResultPtO/o(O)) ltemO/o, Checked ) 
TOOLBOX AddReference TOOLBOX OearMenuBar 

(ResourceHandle}, @ResourcelDO/o(O), TOOLBOX OipRect (@ClipRectOJo(O)) 
ResourceName$) TOOLBOX OoseDeskAcc 

TOOLBOX AddResMenu (MenuName}, (ReferenceNumberOJo) 
@ResourceTypeO/o(O)) TOOLBOX OoseDialog (DialogName}) 

ItemNumberO/o = TOOL Alert (AlertlDO/o, TOOLBOX aosePicture 
FilterProc]) *TOOLBOX OosePoly 

TOOLBOX AppendMeno (MenuName}, TOOLBOX aosePort (GrafPort]) 
ltemData$) TOOLBOX aoseResFile 

TOOLBOX BackColor (ColorNumber#) (ResourceFileName$) 
TOOLBOX BackPat (@PatOfo(O)) *TOOLBOX aoseRgn (RgnName}) 
TOOLBOX BlockMove (SourcePtr], TOOLBOX aoseWindow (WindowName]) 

DestPtr], ByteCount#) 
.. D.esul # = TOOL BitAnd (L I tl# TOOLBOX C.OlorBit (ColorPlaneO/o) 

Lon~ t t2 ong n ' TOOLBOX C.OpyBits 
ngln #) . (@SourceBitMapO/o(O), 

TOOLBOX Bitar (BytePtr], BitNumber#) @DestBitMapOfo(O), @SourceRectO/o(O), 
LongResult# = TOOL BitNot (Longlnt#) @DestRectOfo(O), TransferModeOJo, 
LongResult# = TOOL BitOr (Longlntl#, MaskRgn}) 

Longlnt2#) NumberOfltemsOfo = TOOL C.OuntMltems 
TOOLBOX BitSet (BytePtr], BitNumber#) (MenuName}) 
LongResult# = TOOL BitShift (Longlnt#, NumberOfResTypesO/o = TOOL 

ShiftCountOfo) C.OuntTypes 
BitResult- = TOOL BitTst (BytePtr], NumberOIThatTypeO/o = TOOL 

BitNumber#) C.OuntResoorces (@ResourceTypeOJo(O)) 
LongResult# = TOOL BitXor (Longlntl#, TOOLBOX CreateResFile 

Longlnt2#) (ResourceFileName$) 
TOOLBOX BringToFront (WindowName]) ResourceRefNumberO/o = TOOL 
B - = TOOL Botton CurResFile 
TOOLBOX CalcMenuSize (MenuName}) TOOLBOX Date2Secs 
ItemNumberOfo = TOOL CautionAlert (@DateT1meRecordO/o(O)) 

(AlertIDO/o FilterProc]) TOOLBOX Delay (DelayTicks#, 
TOOLBOX Cll~edResoorce @FinalTicks#) 

(ResourceHandle}) TOOLBOX DeleteMenu (MenulDO/o) 
PixelsWideO/o = TOOL OiarWidth TOOLBOX DetachResoorce 

(CharO/o) (ResourceHandle}) 
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UserEvent - = TOOL DialogSelect 
(@EventRecordO/o(O), @DialogName], 
@ltemHitO/o) 

•TOOLBOX DiffRgn (RgnA}, RgnB}, 
ResultRgn}) 

TOOLBOX Disableltem (MenuName}, 
ItemO/o) 

TOOLBOX DlsposDialog (DialogName}) 
TOOLBOX DlsposeControl (ControlName}) 
TOOLBOX DlsposeMenu (MenuName}) 
•TOOLBOX DlsposeRgn (RgnName}) 
TOOLBOX DlsposeWlndow 

(Window Name]) 
TOOLBOX DlsposHandle (HandleName}) 
TOOLBOX DlsposPtr (PtrName]) 
TOOLBOX DragControl (ControlName}, 

@StartPtO/o(O), @LimitRectO/o(O), 
@SlopRectO'/o(O), AxisO'/o) 

TOOLBOX DrawChar (CharO'/o) 
TOOLBOX DrawControls (WmdowName]) 
TOOLBOX DrawMenuBar 

TOOLBOX DrawPicture (PictureName}, 
@DestFrameRectO'/o(O)) 

TOOLBOX DrawString (String$) 
TOOLBOX Draw'Iext (TextBuffer], 

FirstByteO/o, ByteCountO/o) 
•Result - = TOOL EmptyRect 

(@RectO'/o(O)) 
•Result- =TOOL EmptyRgn (Rgn}) 

TOOLBOX Enableltem (MenuName}, 
ltemO'/o) 

•Result - = TOOL EqualPt (@PtAO'/o(O), 
@PtBO'/o(O)) 

•Result - = TOOL EqualRect 
(@RectAO'/o(O), @RectBO'/o(O)) 

•Result - = TOOL EqualRgn (RgnA}, 
RgnB}) 

•TOOLBOX EraseArc (@BoundRectO'/o(O), 
StartAngleO'/o, IncAngleO'/o) 

•TOOLBOX ErasePoly (Poly}) 
•TOOLBOX EraseRgn (Rgn}) 
UserEvent - = TOOL EventAvall 

(EventMaskO'/o, @EventRecordO'/o(O)) 
TOOLBOX Exifl'oShell 
•TOOLBOX FiDArc (@BoundRectO'/o(O), 

StartAngleO'/o, IncAngleO'/o) 

•TOOLBOX FDIOval (@BoundRectO/o(O)) 
•TOOLBOX FDIPoly (Poly}) 
*TOOLBOX FD1Rect (@BoundRectOfo(O)) 
•TOOLBOX FDIRgn (Rgn}) 
*TOOLBOX FDIRoundRect 

(@BoundRectO'/o(O), H30'/o, V30/o, 
@PatO'/o(O)) 

PartCodeO'/o = TOOL FindControl 
(@PtO'/o(O), WmdowName], 
@ControlName}) 

WbereCodeO'/o = TOOL FlndWlndow 
(@PtO'/o(O), @WhichWindow]) 

FixedResult# = TOOL FlxMul (Longlntl#, 
Longlnt2#) 

FixedResult# = TOOL FlxRado 
(Numerator#, Denominator#) 

FixedResult# = TOOL FlxRound 
(Longlnt#) 

TOOLBOX FlashMenuBar (MenulDO/o) 
TOOLBOX DushEvents (EventMaskO'/o, 

StopMaskO'/o) 
TOOLBOX ForeColor (ColorNumber#) 
•TOOLBOX FrameArc (@BoundRectO'/o(O), 

StartAngleO/o, IncAngleO'/o) 
•TOOLBOX FramePoly (Poly}) 
*TOOLBOX FrameRgn (Rgn}) 
WindowName] = TOOL FrontWlndow 
TOOLBOX GetAppParms 

(@ApplicationName$, 
@ApplicationRetNumberO'/o, 
@ApplicationParameters}) 

TOOLBOX Get<lip (ClipRgn}) 
ReferenceConstant# = TOOL GetCRefCon 

(ControlName}) 
TOOLBOX GetCI'itle (ControlName}, 

@Title$) 
MaxValueO/o = TOOL GetCtlMax 

(ControlName}) 
Min Value% = TOOL GetCtlMin 

(ControlName}) 
CurrentValueO'/o = TOOL GetCtlValue 

(ControlName}) 
CursorHandle} =TOOL GetCunor 

(CursorIDO'/o) 
TOOLBOX GetDitem (DialogName], 

ltemNumber%, @Type%, 
@Dialogltem}, @BoxRectO'/o(O)) 
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TOOLBOX GetFNum (FontName$, 
@FontNumberO/o) 

TOOLBOX GetFontlnfo (@FontlnfoOJo(O)) 
TOOLBOX GetFontName (FontNumberOJo, 

@FontName$) 

LogicalSize# = TOOL GetHandleSize 
(HandleName}) 

IconHandle} = TOOL Getlcon (IconlDOJo) 
TOOLBOX GetlndType 

(@ResourceTypeO/o(O), IndexOJo) 
TOOLBOX Getltem (MenuName}, ItemOJo, 

@ltemText$) 

TOOLBOX Getltemlcon (MenuName}, 
Item%, @IconNumberOJo) 

TOOLBOX GetltemMark (MenuName}, 
ItemO/o, @MarkCharOJo) 

TOOLBOX GetltemStyle (MenuName}, 
Item OJo, @StyleOJo) 

TOOLBOX GetIText (Dialogltem}, Text$) 

MenuName} = TOOL GetMenu 
(MenuIDOJo) 

MenuBar} = TOOL GetMenuBar 
MenuName} =TOOL GetMHandle 

(MenuIDOJo) 
TOOLBOX GetMouse (@MousePtO/o(O)) 

ResourceHandle} = TOOL 
GetNamedResource 
(@ResourceTypeO/o(O), 
ResourceNameOJo) 

ControlName} = TOOL GetNewControl 
(ControllDO/o, WindowName]) 

DialogName] = TOOL GetNewDialog 
(DialogID%, DialogStorage], 
BehindWindow]) 

MenuBar} =TOOL GetNewMBar 
(MenuBarIDO/o) 

WindowName] = TOOL GetNewWindow 
(WindowID%, WindowStorage], 
BehindWmdow]) 

UserEvent - = TOOL GetNextEvent 
(EventMaskO/o, @EventRecord OJo(O)) 

PatHandle} = TOOL GetPattem (PatIDOJo) 
TOOLBOX GetPenState (@PenStateOJo(O)) 
PixelOn - = TOOL GetPixel (H, V) 
TOOLBOX GetPort (@GrafPort]) 
LogicalSize# = TOOL GetPtrSize 

(PtrName]) 

ResourceAttributesOJo = TOOL GetResAttrs 
(ResourceHandle}) 

ResourceAttributesO/o = TOOL 
GetResFileAttrs 
(ResourceRetNumberO/o) 

TOOLBOX GetReslnfo (ResourceHandle}, 
@ResourceIDO/o, @ResourceTypeO/o(O), 
@ResourceName$) 

ResourceHandle} = TOOL GetResource 
(@ResourceTypeOJo(O), ResourcelD) 

OSErrorCode# = TOOL GetScrap 
(DestHandle}, @ResourceTypeO/o(O), 
@Offset#) 

Stringllandle} = TOOL GetString 
(StringIDO/o) 

PictureName} = TOOL GetWindowPic 
(WindowName]) 

RefCon# = TOOL GetWRefCon 
(WindowName]) 

TOOLBOX GetWTitle (WindowName], 
@Title$) 

TOOLBOX GlobalToLocal (@PtOJo(O)) 

TOOLBOX GrafDevice (DeviceCodeOJo) 

TOOLBOX HideControl (ControlName}) 

TOOLBOX HideCursor 

TOOLBOX HidePen 
TOOLBOX HideWindow (WindowName]) 

TOOLBOX HiliteControl (ControlName}, 
HiliteStateO/o) 

TOOLBOX HiliteMenu (MenuIDO/o) 
TOOLBOX HiliteWindow (WindowName, 

HiliteFlag - ) 
TOOLBOX llLock (HandleName}) 
TOOLBOX llNoPurge (HandleName}) 
ResourceRetNumberOJo = TOOL 

HomeResFile (ResourceHandle}) 
TOOLBOX HPurge (HandleName}) 
ScrapStuff] = TOOL Inf~rap 
TOOLBOX lnitCursor 
TOOLBOX lnitPort (GrafPort]) 
TOOLBOX InsertMenu (MenuName}, 

BeforeIDOJo) 
TOOLBOX InsertResMenu (MenuName}, 

@ResourceTypeO/o(O), Afterltem O/o) 
•TOOLBOX InsetRect (@RectArrayOJo(O), 

DH, DV) 
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•TOOLBOX InsetRgn (Rgn}, DH, DV) 
TOOLBOX lnvalRect (@BadRectOJo(O)) 
TOOLBOX InvalRgn (BadRgn}) 
*TOOLBOX InvertArc (@BoundRectOJo(O), 

StartAngleO/o, IncAngleOJo) 
•TOOLBOX InvertPoly (Poly}) 
•TOOLBOX InvertRgn (Rgn}) 
YesEvent - = TOOL lsDialogEvent 

(@EventRecordOJo(O))) 
TOOLBOX .KillPicture (PictureName}) 
•TOOLBOX KillPoly (PolyName}) 
•TOOLBOX Une (DHOJo, DVO/o) 
•TOOLBOX UneTo (HOJo, VO/o) 
TOOLBOX LoadResource 

(ResourceHandle}) 
OSErrorCode# = TOOL LoadScrap 
TOOLBOX LocalToGlobal (@PtO/o(O)) 
•TOOLBOX MapPoly (Poly}, 

@SourceRect%(0), @DestRect%(0)) 
•TOOLBOX MapPt (@Pt%(0), 

@SourceRect%(0), @DestRectO/o(O)) 
•TOOLBOX MapRect (@Rect%(0), 

@SourceRectO/o(O), @DestRectO/o(O)) 
•TOOLBOX MapRgn (Rgn}, 

@SourceRectO/o(O), @DestRectO/o(O)) 
SelectedMenuAndltem# = TOOL MenuKey 

(Char%) 
SelectedMenuAndltem# = TOOL 

MenuSelect (@StartPt%(0)) 
TOOLBOX ModalDialog (FilterProc], 

@ltemHit%) 
TOOLBOX MoreMasters 
*TOOLBOX Move (DHO/o, DV%) 
TOOLBOX MoveControl (ControlName}, 

H%, VO/o) 
TOOLBOX MovePortTo (HO/o, V%) 
•TOOLBOX MoveTo (HO/o, V%) 
TOOLBOX MoveWindow (W"mdowName], 

HGlobal%, VGlobal%, Front-) 
Result# = TOOL Munger (ByteHandle}, 

Offset#, Ptrl], Length!#, Ptr2], 
Length2#) 

ControlName} = TOOL NewControl 
(WindowNameI, @BoundRect%(0), 
Title$, Visible , InitialValueO/o, 
MinValueO/o, MaxValue%, ProcIDO/o, 
Ref Constant#) 

DialogName] = TOOL NewDialog 
(DialogStorage], @BoundRectO'/o(O), 
Title$, Visible - , ProclDO/o, 
BehindWmdow], GoAwayFlag - , 
RefConstant#, Items}) 

HandleName} = TOOL NewHandle 
(LogicalSize#) 

MenuName} = TOOL NewMenu 
(MenulDO'/o, Title$) 

PtrName} = TOOL NewPtr (LogicalSize#) 
•RgnName} =TOOL NewRgn 
StringHandle} = TOOL NewString 

(String$) 
WindowName] = TOOL NewWindow 

(WindowStorag_e], @BoundRectO'/o(O), 
Title$, Visible , ProclDO'/o, 
BehindWindow], GoAwayFlag-, 
RefConstant#) 

ltemNumberO/o = TOOL NoteAlert 
(AlertIDO'/o, FilterProc]) 

TOOLBOX ObscureCursor 
•TOOLBOX OffsetPoly (Poly}, DH, DV) 
•TOOLBOX OffsetRect (@RectArrayO'/o(O), 

DH, DV) 
•TOOLBOX OffsetRgn (Rgn}, DH, DV) 
ReferenceNumber% = TOOL 

OpenDeskAcc (AccessoryName$) 
PictureName} = TOOL OpenPicture 

(@PicFrameRectO'/o(O)) 
•PolyName} = TOOL OpenPoly 
TOOLBOX OpenPort (GrafPort]) 

ResourceRetNumber = TOOL OpenResFile 
(ResourceFileName$) 

•TOOLBOX OpenRgn 

•TOOLBOX PaintArc (@BoundRectO'/o(O), 
StartAngleO/o, IncAngleO'/o) 

•TOOLBOX PaintPoly (Poly}) 

•TOOLBOX PaintRgn (Rgn}) 

TOOLBOX ParamText (Param0$, Param1$, 
Para.ml$, Param3$) 

•TOOLBOX PenPat (@PatO'/o(O)) 

TOOLBOX PicComment (Kind%, 
CommentSizeO/o, CommentData}) 

CodedPt# = TOOL PinRect (@RectO'/o(O), 
@PtO/o(O)) 

TOOLBOX Plotlcon (@RectO/o(O), 
IconHandle}) 
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TOOLBOX PortSi7.e (WidthO/o, Height%) 
*Result - = TOOL PtlnRect (@Pt%(0), 

@Rect%(0)) 
*Result - = TOOL PtlnRgn (@Pt%(0), 

Rgn}) 
TOOLBOX PtToAngle (@Rect%(0), 

@PtO/o(O), @ResultAngle%) 
*TOOLBOX Pt2Reet (@PtAO/o(O), 

@PtBO/o(O), @ResultRect%(0)) 
OSErrorCode# = TOOL PutScrap 

(Length#, @ResourceType%(0), 
Source]) 

Result% = TOOL Random 
OSError% = TOOL ReadDateTime 

(@Seconds#) 
FontlsReal - = TOOL RealFont 

(FontNmnber%, FontSizeO/o) 
*Result- =TOOL RectlnRgn 

(@Rect%(0), Rgn}) 
*TOOLBOX RectRgn (Rgn}, @Rect%(0)) 
TOOLBOX ReleaseResource 

(ResourceHandle}) 
ResourceErrorCodeO/o = TOOL ResError 
TOOLBOX RmveReference 

(ResourceHandle}) 
TOOLBOX RmveResource 

(ResourceHandle}) 
TOOLBOX ScalePt (@PtOJo(O), 

@SourceRectOJo(O), @DestRectO/o(O)) 
TOOLBOX ScroDRect (@MovedRect%(0), 

DH, DV, UpdateRgn}) 
TOOLBOX Secs2Date (Seconds#, 

@DateThneRecordOJo(O)) 
*NotEmpty - = TOOL SectRect 

(@RectAOJo(O), @RectBOJo(O), 
@ResultRectOJo(O)) 

*TOOLBOX SectRgn (RgnA}, RgnB}, 
ResultRgn}) 

TOOLBOX SelectWindow (WmdowName]) 
TOOLBOX Seimxt (DialogName], 

ItemNumber%, StartSelect%, 
EndSelectOJo) 

TOOLBOX SendBehind (WmdowName], 
BehindWmdow]) 

TOOLBOX SetClip (ClipRgn}) 
TOOLBOX SetCRefCon (ControIName, 

ReferenceConstant#) 

TOOLBOX SetCI'ide (ControIName}, 
Title$) 

TOOLBOX SetCtlMax (ControIName}, 
MaxValueOJo) 

TOOLBOX SetCtIMin (ControIName}, 
Min ValueOJo) 

TOOLBOX SetCtlValue (ControIName}, 
Current Value%) 

TOOLBOX SetCunor (@CursorOJo(O)) 
TOOLBOX SetDltem (DialogName], 

ItemNumberOJo, Type%, Dialogltem}, 
@BoxRectOJo(O)) 

TOOLBOX SetF..mptyRgn (Rgn}) 
TOOLBOX SetBandleSi7.e (HandleName}, 

LogicalSize#) 
TOOLBOX Setltem (MenuName}, Item%, 

Item Text$) 
TOOLBOX Setltemlcon (MenuName}, 

ItemOJo, IconNumberOJo) 
TOOLBOX SetltemMark (MenuName}, 

ItemOJo, MarkCharOJo) 
TOOLBOX SetltemStyle (MenuName}, 

Item%, Style%) 
TOOLBOX Setl'Iext (Dialogltem}, Text$) 
TOOLBOX SetMenuBar (MenuBar}) 
TOOLBOX SetMenuFlash (MenuHandle}, 

FlashCountO/o) 
TOOLBOX SetOrigin (H, V) 
TOOLBOX SetPenState (@PenState%(0)) 
TOOLBOX SetPort (GrafPort]) 
TOOLBOX SetPortBits (@BitMap%(0)) 
*TOOLBOX SetPt (@PtO/o(O), H, V) 
TOOLBOX SetPtrSi7.e (PtrName], 

LogicalSize#) 
*TOOLBOX SetReet (@RectArray%(0), 

Hl, Vl, H2, V2) 
*TOOLBOX SetReetRgn (Rgn}, Hl, VI, 

H2, V2) 
TOOLBOX SetResAttrs (ResourceHandle }, 

ResourceAttributesOJo) 
TOOLBOX SetResFDeAttrs 

(ResourceRefNumber%, 
ResourceAttributesOJo) 

TOOLBOX SetReslnfo (ResourceHandle}, 
@ResourceIDOJo, @ResourceName$) 

TOOLBOX SetResLoad (ResourceLoad - ) 
TOOLBOX SetResPurge (PurgeHook - ) 
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TOOLBOX SetString (StringHandle}, 
String$) 

TOOLBOX SetWlndowPic (WmdowName], 
PictureName}) 

TOOLBOX SetWRefCon (WindowName], 
ReferenceConstant#) · 

TOOLBOX SetWTitle (WindowName], 
Tide$) 

TOOLBOX ShowControl (ControlName}) 
TOOLBOX ShowCunor 
TOOLBOX ShowPen 
TOOLBOX ShowWlndow (WmdowName]) 
TOOLBOX SbeControl (ControlName, 

WidthO/o, HeigbtO/o) 
TOOLBOX SizeWindow (WindowName], 

WidthO/o, HeightO/o, UpdateFJag - ) 
TOOLBOX SpaceExtra (ExtraPixelsO/o) 
MouseStillDown - = TOOL StiDDown 
ItemNumberO/o = TOOL StopAlert 

(AlertIDO/o, FilterProc]) 
PixelsWideO/o = TOOL StringWidth 

(String$) 
TOOLBOX Stuffllex (@ObjectO/o(O), 

HexString$) 
TOOLBOX SubPt (@Subtracted.PtO/o(O), 

@ResultPtO/o(O)) 
TOOLBOX SysBeep (BeepDurationO/o) 
TOOLBOX SystemOick 

(@EventRecordO/o(O), WindowName]) 
SystemCommand - = TOOL SystemF.dit 

(EditCommandCodeO/o) 
TOOLBOX System'IBsk 
TOOLBOX TE.Activate (TuxtHandle}) 
TOOLBOX TECllck (@PtO/o(O), Extend , 

TuxtHandle}) 
TOOLBOX TECopy (TuxtHandle}) 
TOOLBOX TECut (TuxtHandle}) 
TOOLBOX TEDeactivate (TuxtHandle}) 
TOOLBOX TEDelete (TuxtHandle}) 
TOOLBOX TEDispose (TextHandle}) 
CharsHandle} = TOOL TEGemxt 

(TuxtHandle}) 
TOOLBOX TEidle (TuxtHandle}) 
TOOLBOX TElnsert (Text], Length#, 

TextHandle}) 
TOOLBOX TEKey (KeyCharO/o, 

TuxtHandle}) 

TuxtHandle} = TOOL TENew 
(@DestRectO/o(O), @ViewRectO/o(O)) 

TOOLBOX TEPaste (TuxtHandle}) 
TOOLBOX TEScroD (DHO/o, DVO/o, 

TuxtHandle}) 
TOOLBOX TF.SetJ'ust (JustificationO/o, 

TuxtHandle}) 
TOOLBOX TESetSelect (StartSelect#, 

EndSelect#, TuxtHandle}) 
TOOLBOX TESetText (Text], Length#, 

TextHandle}) 
PartCodeO/o = TOOL testControl 

(ControlName}, @PtO/o(O)) 
TOOLBOX TEUpdate (@UpdateRectO/o(O), 

TuxtHandle}) 
TOOLBOX TuxtBox (Text], Length#, 

@BoxRectO/o(O), JustificationO/o) 
TOOLBOX 'JextFace (StyleO/o) 
TOOLBOX 'JextFont (FontNumberO/o) 
TOOLBOX '&xtMode (ModeO/o) 
TOOLBOX TextSize (PointSizeO/o) 
PixelsWideOfo = TOOL 'IextWidth 

(TextBuffer], FirstByteOfo, ByteCountO/o) 
PartCodeO/o = TOOL TrackControl 

(ControlName}, @StartPtO/o(O), 
ActionProc]) 

•TOOLBOX UnionRect (@RectAO/o(O), 
@RectBO/o(O), @ResultRectO/o(O)) 

•TOOLBOX UnionRgn (RgnA}, RgnB}, 
ResultRgn}) 

NewResourceIDO/o = TOOL UniqueID 
(@ResourceTypeO/o(O)) 

OSErrorCode# = TOOL UnioadScrap 
TOOLBOX UnloadSeg (RoutineAddress]) 
TOOLBOX UpdateResFDe 

(ResourceRefNumberO/o) 
TOOLBOX UprString (@String$, Marks-) 
TOOLBOX UseResFDe 

(@ResourceRefNumberO/o) 
TOOLBOX \\dldRect (@GoodRectO/o(O)) 
TOOLBOX \\dldRgn (OoodRgn}) 
MouseStiUDown - = TOOL WaitMouseUp 
TOOLBOX \\TlteResource 

(ResourceHandle}) 
•TOOLBOX XOrRgn (RgnA, RgnB}, 

ResultRgn}) 
OSErrorCode# = TOOL 7.eroScrap 



o APPENDIX D o 

Key to special symbols in Appendix D: 

O/o Integer type identifier. When identified as an array, it should be 
dimensioned with maximum subscript as follows: PointO/o{l), 
Rectangle0fo(3), Pattern0/o(3), ResourceTypeO/o(l), Cursor0/o(33), 
Fontlnfo0/o(3), PenStateO/o(8). 

# Represents a 32-bit long integer data type not available in Macintosh 
BASIC. In a parameter list, it can be simulated by two integer vari­
ables. As the result of a function, it can be assigned to a comp (#) 
variable, or to a real. 

Boolean variable type identifier. 

$ String variable type identifier. 

] Pointer variable type identifier. 

} Handle variable type identifier. 

@ Prefix to a variable, indicating an indirect reference. Must be used as a 
prefix to all array parameters, and to any parameter that would be 
a Pascal VAR parameter. 

• Indicates a command described in the text of this book. 
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Index to Application Programs 

Program Name 

Air pressure 
Alarm clock 
Analog clock 
Append sequential file 
ASCII table 
Asteroids 
Asteroids with explosion 
Average test scores 
Bar graph 
Cairo font train 
Card shuffler 
Checkerboard 
Check-writing program 
Dictionary order 
Filled regions 
Flashing text 
Function graphs 
Icon menu 
Inverse text 
Jazz musician 
Last name first 
Line graph 
Master /transaction file 
Menu by number 
Menu-single keystroke 
Mouse art 
Mouse coordinates 
Surplus-and-deficit graph 
Multiplication table 
Password entry 
Pattern editor 
Pie chart 
Prime numbers 
QuickSort 
Read sequential file 
Reversing random points 
Shooting gallery 
Snowflake curve 
Sound effects 
Sum-of-year's-digits depreciation 
Thoe row generator 
Write sequential file 

Entry 

EXP 
ERASE 
TIME$ 
APPEND 
CHRS 
OpenPoly 
SectRgn 
AND 
PAINT 
FONr 
RND 
IF, RECT, XorRgn 
SELECf 
NATIVE 
OpenRgn 
INVERT 
SCALE 
MOUSED 
INVERT 
10NES 
MIDS 
PLOT 
TYP 
GOSUB 
INKEYS 
ROUNDRECT, MOUSEB -
FRAME 
DiffRgn 
FOR 
INKEYS 
PenPat 
PaintArc 
REMAINDER 
DO 
SEQUENrIAL 
WHEN 
OVAL 
CALL 
SOUND 
DEF 
REWRITE# 
SEQUENrIAL 



Selections from 
The SYBEX Library 

Introduction to 
Computers 
THE MACINTOSH™ BASIC 
HANDBOOK 
by Thomas Blackadar/Jonathan 
Kamin 
840 pp., illustr., Ref. 0-257 
This is the essential desk-side reference 
book for the Macintosh programmer. All 
the BASIC statements and toolbox com­
mands in Macintosh BASIC can be found 
in this one convenient volume. Organized 
like a dictionary, it features a useful sam­
ple program for each command word, a 
listing of the exact syntax, and special tips 
on advanced programming techniques. 
This is the only complete reference book 
available for detailed information on Mac­
intosh BASIC's graphics features and 
operating system interface. 

PROGRAMMING THE 
MACINTOSH™ IN ASSEMBLY 
LANGUAGE 
by Steve Wiiiiams 
400 pp., illustr., Ref. 0-263 
If you would like to develop assembly lan­
guage programs for efficient execution on 
the Macintosh, this book is for you. All 
information, examples, and guidelines for 
programming the 68000 are given in 
terms of Apple's resident Macintosh 
assembler. The entire instruction set of the 
68000 microprocessor is covered. 
Numerous examples of programming 
techniques useful in the Macintosh envi­
ronment are given, including use of the 
ROM-resident "toolbox" routines. 

JAZZ ON THE MACINTOSH™ 
by Douglas Cobb 
400 pp., illustr., Ref. 0-265 
Bestselling author Douglas Cobb has 
once again produced a definitive work on 
the season's hottest software. This is the 
complete tutorial on the ins and outs of 

Lotus's new integrated software package 
for the Macintosh. Step by step lessons 
on using each of the functions are supple­
mented with important tips on how to inte­
grate them into efficient solutions to 
business problems. 

THE MACINTOSH™: A 
PRACTICAL GUIDE 
by Joseph Ceggiano 
280 pp., illustr., Ref. 0-216 
This easy-to-read guide takes you all the 
way from set-up to more advanced activi­
ties such as using Macwrite, Macpaint, 
and Multiplan. 

MACINTOSH™ FOR COLLEGE 
STUDENTS 
by Bryan Pfaffenberger 
250 pp., illustr., Ref. 0-227 
Find out how to give yourself an edge in 
the race to get papers in on time and pre­
pare for exams. This book covers every­
thing you need to know about how to use 
the Macintosh for college study. 

OVERCOMING COMPUTER 
FEAR 
by Jeff Berner 
112 pp., illustr., Ref. 0-145 
This easy-going introduction to com­
puters helps you separate the facts from 
the myths. 

INTRODUCTION TO WORD 
PROCESSING 
by Hal Glatzer 
205 pp., 140 illustr., Ref. 0-076 
Explains in plain language what a word 
processor can do, how it improves pro­
ductivity, how to use a word processor 
and how to buy one wisely. 

PARENTS, KIDS, AND 
COMPUTERS 
by Lynne Alper and Meg Holmberg 
145 pp., illustr., Ref. 0-151 
This book answers your questions about 

j 
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the educational possibilities of home 
computers. 

PROTECTING YOUR COMPUTER 
by Rodnay Zaks 
214 pp., 100 illustr., Ref. 0-239 
The correct way to handle and care for all 
elements of a computer system, including 
what to do when something doesn't work. 

YOUR FIRST COMPUTER 
by Rodney Zaks 
258 pp., 150 illustr., Ref. 0-142 
The most popular introduction to small 
computers and their peripherals: what 
they do and how to buy one. 

THE SYBEX PERSONAL 
COMPUTER DICTIONARY 
120 pp., Ref. 0-199 
All the definitions and acronyms of micro­
computer jargon defined in a handy 
pocket-sized edition. Includes translations 
of the most popular terms into ten 
languages. 

Special Interest 
THE COLLEGE STUDENT'S 
PERSONAL COMPUTER 
HANDBOOK 
by Bryan Pfaffenberger 
210 pp., illustr., Ref. 0-170 
This friendly guide will aid students in 
selecting a computer system for college 
study, managing information in a college 
course, and writing research papers. 

CELESTIAL BASIC 
by Eric Burgess 
300 pp., 65 illustr., Ref. 0-087 
A collection of BASIC programs that rap­
idly complete the chores of typical astro­
nomical computations. It's like having a 
planetarium in your own home! Displays 
apparent movement of stars, planets and 
meteor showers. 

COMPUTER POWER FOR YOUR 
ACCOUNTING FIRM 
by James Morgan, C.P.A. 
250 pp., illustr., Ref. 0-164 
This book is a convenient source of infor­
mation about computerizing your 

accounting office, with an emphasis on 
hardware and software options. 

PERSONAL COMPUTERS AND 
SPECIAL NEEDS 
by Frank G. Bowe 
175 pp., illustr., Ref. 0-193 
Learn how people are overcoming prob­
lems with hearing, vision, mobility, and 
learning, through the use of computer 
technology. 

ESPIONAGE IN THE SILICON 
VALLEY 
by John D. Halamka 
200 pp., illustr., Ref. 0-225 
Discover the behind-the-scenes stories of 
famous high-tech spy cases you've seen 
in the headlines. 

ASTROLOGY ON YOUR 
PERSONAL COMPUTER 
by Hank Friedman 
225 pp., illustr., Ref. 0-226 
An invaluable aid for astrologers who 
want to streamline their calculation and 
data management chores with the right 
combination of hardware and software. 

Languages 

BASIC 
YOUR FIRST BASIC PROGRAM 
by Rodney Zaks 
182 pp., illustr. in color, Ref. 0-092 
A "how-to-program" book for the first time 
computer. user, aged 8 to 88. 

FIFTY BASIC EXERCISES 
by J. P. Lamoltler 
232 pp., 90 illustr., Ref. 0-056 
Teaches BASIC through actual practice, 
using graduated exercises drawn from 
everyday applications. Programs written 
in Microsoft BASIC. 

BASIC FOR BUSINESS 
by Douglas Hergert 
224 pp., 15 illustr., Ref. 0-080 
A logically organized, no-nonsense intro­
duction to BASIC programming for busi­
ness applications. Includes many 



fully-explained accounting programs, and 
shows you how to write your own. 

EXECUTIVE PLANNING 
WITH BASIC 
by X. T. Bui 
196 pp., 19 illustr., Ref. 0-083 
An important collection of business man­
agement decision models in BASIC, 
including inventory management (EOQ), 
critical path analysis and PERT, financial 
ratio analysis, portfolio management, and 
much more. 

BASIC PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 
by Alan R. Miller 
318 pp., 120 illustr., Ref. 0-073 
This book from the "Programs for Scien­
tists and Engineers" series provides a 
library of problem-solving programs while 
developing the reader's proficiency in 
BASIC. 

Pascal 
INTRODUCTION TO PASCAL 
(Including UCSD Pascal™) 
by Rodnay Zaks 
420 pp., 130 illustr., Ref. 0-066 
A step-by-step introduction for anyone 
who wants to learn the Pascal language. 
Describes UCSD and Standard Pascals. 
No technical background is assumed. 

THE PASCAL HANDBOOK 
by Jacques Tlberghlen 
486 pp., 270 illustr., Ref. 0-053 
A dictionary of the Pascal language, 
defining every reserved word, operator, 
procedure, and function found in all major 
versions of Pascal. 

APPLE® PASCAL GAMES 
by Douglas Hergert and 
Joseph T. Kalash 
372 pp., 40 illustr., Ref. 0-074 
A collection of the most popular computer 
games in Pascal, challenging the reader 
not only to play but to investigate how 
games are implemented on the computer. 

PASCAL PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 
by Alan R. Miiier 
374 pp., 120 illustr., Ref. 0-058 
A comprehensive collection of frequently 

used algorithms for scientific and techni­
cal applications, programmed in Pascal. 
Includes programs for curve-fitting, inte­
grals, statistical techniques, and more. 

DOING BUSINESS WITH 
PASCAL 
by Richard Hergert and 
Douglas Hergert 
371 pp., illustr., Ref. 0-091 
Practical tips for using Pascal program­
ming in business. Covers design consid­
erations, language extensions, and 
applications examples. 

Other Languages 

FORTRAN PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 
by Alan R. Miiier 
280 pp., 120 illustr., Ref. 0-082 
This book from the "Programs for Scien­
tists and Engineers" series provides a 
library of problem-solving programs while 
developing the reader's proficiency in 
FORTRAN. 

A MICROPROGRAMMED APL 
IMPLEMENTATION 
by Rodnay Zaks 
350 pp., Ref. 0-005 
An expert-level text presenting the com­
plete conceptual analysis and design of 
an APL interpreter, and actual listing of 
the microcode. 

UNDERSTANDING C 
by Bruce H. Hunter 
320 pp., Ref 0-123 
Explains how to program in powerful C 
language for a variety of applications. 
Some programming experience 
assumed. 

FIFTY PASCAL PROGRAMS 
by Bruce H. Hunter 
338 pp., illustr., Ref. 0-110 
More than just a collection of useful pro­
grams! Structured programming tech­
niques are emphasized and concepts 
such as data type creation and array 
manipulation are clearly illustrated. 

I 



· eCOMPUTERBOOKS 

are different. 

Here is why. • • 

At SYBEX, each book is designed with you in mind. Every manuscript is 
carefully selected and supervised by our editors, who are themselves 
computer experts. We publish the best authors, whose technical expertise 
is matched by an ability to write clearly and to communicate effectively. 
Programs are thoroughly tested for accuracy by our technical staff. Our 
computerized production department goes to great lengths to make 
sure that each book is well-designed. 

In the pursuit of timeliness, SYBEX has achieved many publishing firsts. 
SYBEX was among the first to integrate personal computers used by 
authors and staff into the publishing process. SYBEX was the first to 
publish books on the CP/M operating system, microprocessor interfacing 
techniques, word processing, and many more topics. 

Expertise in computers and dedication to the highest quality product 
have made SYBEX a world leader in computer book publishing. Trans­
lated into fourteen languages, SYBEX books have helped millions of 
people around the world to get the most from their computers. We hope 
we have helped you, too. 

For a complete catalog of our publications 
please contact: 

U.S.A. FRANCE GERMANY UNITED KINGDOM 
SYBEX, Inc. SYBEX SYBEX-Verlag GmbH SYBEX, Ltd. 
2344 Sixth Street 6-8 Impasse du Cure Vogelsanger Weg 111 Unit 4-Bourne Industrial Park 
Berkeley, 75018 Paris 4000 DUsseldorf 30 Bourne Road, Crayford 
California 94710 France West Germany Kent DA1 4BZ England 
Tel: (415) 848-8233 Tel: 01/203-9595 Tel: (0211) 626441 Tel: (0322) 57717 
Telex: 336311 Telex: 211801 Telex: 8588163 Telex: 896939 



The 

Macintosh BASIC 
H A N D B 0 0 K 

The complete chair-side reference guide for daily use by all Macin­
tosh users interested in BASIC programming. 

Its A-to-Z collection of 300 entries describes every Macintosh 
BASIC command word. 

This book includes full details of previously undocumented Macin­
tosh graphics and TOOLBOX command words-words that can 
be used as powerful extensions of Macintosh BASIC. 

Each entry includes: 

• A quic,k-reference syntax chart 
• A detailep explanation of the command 
• Examples of useful applications 
• Notes on subtleties, common errors to avoid, and advanced 

programming techniques 

About the authors: 

Thomas Blackadar is an experienced technical writer on the 
SYBEX staff, who has written bestselling titles such as The Best of 
Commodore 64 Software, The Atari BOOXL: A Practical Guide, and 
The Apple lie: A Practical Guide. 

Jonathan Kamin is also ·an experienced SYBEX staff writer, who 
has recently completed a book on the ThinkTank program. 

ISBN 0-89588-257-4 




