


































































































































































































































































































































































































































































































































































































































COMMUNICATIONS BASICS 319 

A little thought about parity checking will reveal that it can detect 
only an odd number of bit errors . If a character arrives with 2 bits in error, 
it will pass the parity check. 

We have identified four things on which the communicating devices 
must agree: the data rate (sometimes called the baud rate), the number of 
bits per character, the number of stop bits, and what kind of parity 
checking is used. Many modern communications controller chips can live 
with any number of stop bits, so that choice becomes less important. 

It 's the choice of the other three communications options that makes 
data communications so complicated for the user. The lack of standards 
means that the user must figure out how many data bits , how many stop 
bits, and what kind of parity to use. Fortunately, there is a growing 
movement to standardize on 8 data bits, 1 stop bit, and no parity. Though 
this trend is not official, many systems are now using those options. When 
in doubt, that's the first combination you should try. 

The program that runs in the Mac must let you specify those options 
if it is to be able to communicate with a wide variety of other devices . If 
we look at the Compatibility Settings window from the MacTerminal 
program, we can see some of those options and others (figure 14.2). 

Compatibility Settings 

Doud Rote 050 075 0110 0 134.5 

0 150 0200 0300 0600 

® 1200 01800 02000 02400 

03600 04800 09600 0 19200 
, 

Bits per Character 0 7 Bits @ 8 Bits 

Parity 0 Euen 00dd @None 

Handshake 0 HOn/HOff @None 

Connection @Modem O Rnother Computer 

Connection Port ® 1%1 0 I rC\I 

Figure 14.2 MacTerminal compatibility settings 
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The baud rate is the data rate in bits per second. Since devices send 
asynchronous characters with 8 data bits, 1 stop bit, and no parity bit­
including the start bit, that makes 10 bits per character-you can get the 
data rate in characters per second by dividing the baud rate by 10. 

One thing that we see in this window that we haven't discussed yet 
is the Handshake option. When two computers communicate, one of 
them may be temporarily unable to receive data because its buffers are full , 
because it is busy with disk 1/0, or for some other reason. If data continues 
to arrive , it may be lost. 

The XOn/XOff handshake option lets one computer tell the other to 
temporarily stop sending data. Sending an XOff character to the other 
computer tells it to stop transmitting. Sending an XOn character tells it to 
start again. If the handshake is to work, both devices must agree to use 
XOn/XOff. 

THE COMMUNICATIONS PORTS 

The Macintosh has two communications ports, one labeled for use with 
a modem, the other labeled for use with a printer. The ports are actually 
the same. Both ports are contained in the 8530 communications control­
ler chip. 

The 8530 is a multiprotocol communications controller chip. It is 
capable of asynchronous communications but can also do synchronous 
communications in a number of synchronous protocols. It can operate at 
up to 19,200 bits per second (about 1,920 characters per second) in 
asynchronous mode. In synchronous mode with internal clocking, it can 
run at up to 230,400 bits per second. With external clocking, it can run in 
synchronous mode at an impressive 920,000 bits per second. 

The communications ports use 26LS30 and 26LS32 driver and re­
ceiver chips for RS232- and RS422-level translation. RS232 and RS422 are 
industrywide standards for signal characteristics in data communications. 
The RS232 specification applies to single-ended circuits, and the RS422 
standard specifies balanced circuits . A companion to RS422 , the RS423 
standMd applies to unbalanced circuits that work with RS422 balanced 
circuits. 

If you aren't an electrical engineer or a communications fanatic, you 
won't know the difference and don't need to-as long as you can find out 
which wires go to which pins. 

Note: The wiring diagrams below are intended for use by someone 
who is familiar with data communications and bas wired such 
cables before. 
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If you don't already know how to make an RS232 cable, almost any 
computer repair technician can make one for you. It doesn't cost much, 
and you will feel much safer when you hook everything up and turn on 
the power. 

Table 14.1 describes the Macintosh communications port. 
If you are familiar with the RS232 interface, you know right away that 

something is wrong here . There are only 9 pins, instead of 25. The 
Macintosh does not use the 25-pin RS232 connector, nor does it conform 
to the RS449-connector layout (a connector usually used with RS422). You 
can, however, wire the Macintosh communications port to an RS232 
device (table 14.2). 

Table 14.1 Communications Port Pin Assignments 

Pin Signal 

1 Ground 
2 +5v 
3 Ground 
4 Transmit data + 
5 Transmit data -
6 Filtered + 12v 
7 Handshake or external clock 
8 Receive data + 
9 Receive data -

Table 14.2 Communications Port RS232 Wiring 

Macintosh DTE DCB 

1 1 1 
2 N/C N/C 
3 7 7 
4 N/C N/C 
5 3 2 
6 N/C 20 
7 20 6 
8 N/C N/C 
9 2 3 
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If you are wiring the Macintosh to a DTE (anything except a modem), 
wire the pins in the 9-pin connector that you plug into the Macintosh to 
the pins in the 25-pin connector that you connect to the other device, 
using the pin numbers in the DTE column. If you are connecting the 
Macintosh to a DCE (modem), use the pin numbers in the DCE column for 
the 25-pin RS232 connector. 

What if you want to connect a Macintosh to another Macintosh, not 
an RS232 device? If you are using the telephone to communicate over a 
distance, each Mac should be connected to its own modem with a cable 
wired for RS232. If the two Macs are close together (in the same room), 
you can make up a cable to connect them without modems (table 14.3). 

The Mac-to-Mac cable is symmetrical; it doesn't make any difference 
which end goes to which Mac. 

Pin 7 in the Macintosh 9-pin connector goes to both the CTS 
(clear-to-send) and external-clock inputs to the 8530 chip. It can be used 
as either a handshake line or as the external-clock signal. 

One more thing about the communications controller: in their pas­
sion for economy, the Apple engineers used an external input to the 8530 
communications chip for the mouse-position signals . These signals don't 
appear at the 9-pin communications port connector. They are wired from 
the mouse connector to the 8530 . 

THE SERIAL COMMUNICATIONS 
DANER 

The serial communications driver is Macintosh device-driver software for 
controlling the serial communications ports in the 8530 chip. The 8530 
can do full duplex communications on both communications ports. Full 

Table 14.3 Mac-to-Mac Null Modem Cable 

First Mac 

1 
3 
4 
5 
7 
8 
9 

Second Mac 

1 
3 
8 
9 
7 
4 
5 
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duplex means that the Macintosh can both transmit and receive through a 
communications port at the same time. Even though we have two com­
munications ports, we are dealing with one device, the 8530 controller, so 
the two ports are related. 

The Macintosh serial-communications-driver software does asyn­
chronous communications. Currently, it does not support synchronous 
communications. 

There are four communications drivers: a transmit driver for port A, 
a receive driver for port A, and the transmit and receive drivers for port B. 
There are two sets of communications drivers, the ROM drivers and the 
RAM drivers; the latter have a few more capabilities. 

A program that wants to use the communications ports must open 
the drivers before doing any communications. With early versions of the 
Macintosh system software, closing the serial ports caused system prob­
lems, so many programs just leave them open all the time. 

You can use the serial communications driver from application pro­
grams by calling the device manager to do reads and writes and by calling 
serial-communications-driver routines for control functions. 

Device-Manager Calls for the Serial Driver 

Write 
Read 
KillIO 

Write data 
Read data 
Abort outstanding 1/0 requests and flush buffers 

Serial Driver Routines 

Ser Reset 
SerSetBuf 
SerHShake 
SerSetBrk 
SerClrBrk 
SerGetBuf 
SerStatus 

Reset the driver and set new options 
Specify an input buffer 
Set handshake options 
Set break mode 
Clear break mode 
Get the number of input bytes in the buffer 
Get error, handshake, and 1/0 request flags 

When calling SerReset, you supply the new options: baud rate; 
number of stop bits (1, 11/2, or 2); parity (even, odd, or no parity); and the 
number of data bits (1 to 8). The serial driver baud rates are 300, 600, 
1200, 1800, 2400, 3600, 4800, 7200, 9600, 19200, and57600. 

The SerStatus routine returns 6 bytes with status and error informa­
tion (table 14.4). 

The software overrun flag in table 14.5 indicates that the buffer in the 
driver was full and the application program did not read the data from it 
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Table 14.4 Serial-Port Status Bytes 

Field 

cumErrs 
xOffSent 
rdPend 
wrPend 
ctsHold 
xOffHold 

Bytes 

1 
1 
1 
1 
1 
1 

Use 

Cumulative error flags 
Flag, true if the driver sent an XOff 
Flag, true if there is a pending read request 
Flag, true if there is a pending write request 
Flag, true if flow controlled by CTS 
Flag, true if flow controlled by XOff 

Table 14.5 Serial-Port Error Flags 

Bit 

0 

4 

5 

6 

Error 

swOverrunErr 

parity Err 

hwOverrunErr 

framingErr 

Software overrun when receiving 

Parity error when receiving 

Hardware overrun when receiving 

Framing error (character received without 
stop bits) 

before another character arrived from the 8530 communications control­
ler. A hardware overrun is an 8530 error condition. It indicates that the 
8530 three-character receive buffer was full and that another character 
arrived on the communications line before the driver read the data from 
the receive buffer. Both error conditions indicate that at least one data 
character was lost. 

APPLETALK 

AppleTalk is Apple's trademark for its local area network. The Macintosh 
connects to the AppleTalk network with one of its serial communications 
ports. The network consists of nodes up to 1,000 feet apart, connected by 
a 78-ohm, twisted-pair cable. A node consists of a device (like the Macin­
tosh) that connects to the cable via a small transformer. 

You don't need to have any configuration information when you 
connect a device to the network; you just plug it in. In most local area 
networks, you must add or remove cable terminators when you add or 
remove devices or extend the network. The terminations eliminate signal 
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reflections and distortion at network nodes and cable ends. The AppleTalk 
cable has terminations at its end points, and each node has termination 
resistors that automatically connect across the circuit when you unplug 
a device. 

In most networks, you also need to know what addresses are assigned 
to each device. You must set switches in a new device to set its address 
before adding the device to the network. This procedure is automatic in 
the AppleTalk network. When you add a device to the network, the device 
first picks a random number for its address and then queries the network 
to see if the address is being used by another device. If the address is 
already taken, the new device repeats the procedure until it finds a free 
address. Once a device has established its address, it stores the address in 
a battery-powered CMOS memory chip that does not lose data when the 
power is turned off. 

The network uses a bit-oriented synchronous communications pro­
tocol similar to High-Level Data Link Control (HDLC). The network is not 
limited to communicating with Apple computers, the Apple LaserWriter, 
and other devices. Apple supports connection to IBM personal computers 
with AppleTalk. Apple also has a cluster controller that emulates an IBM 
3270 cluster controller. The cluster controller sits on the network, and any 
Macintosh on the network can establish a logical connection to it and be 
connected (as a 3270 terminal) to an IBM mainframe computer. 

You can expect to see other equipment on the AppleTalk network in 
the near future: file servers with large storage capacities and bridges to 
other types of networks. 
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APPENDIX A: PASCAL 
LANGUAGE COMPARISON 

Reserved Words Macintosh UCSD Apple// 

and v v v 
array v v v 
begin v v v 
case v v v 
const v v v 
div v v v 
do v v v 
down to v v v 
else v v v 
end v v v 
external v v 
file v v v 
for v v v 
forward v v 
function v v v 
goto v v v 
if v v v 
implementation v v 
in v v v 
interface v v 
label v v v 
mod v v v 
nil v v 
not v v v 
of v v v 
or v v v 
otherwise v 
packed v v v 
procedure v v v 
process v 
program v v v 
record v v v 
repeat v v v 
segment v v 
separate v 
set v v v 
string v 
then v v v 
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Reserved Words Macintosh UCSD Apple// 
to v v v 
type v v v 
unit v v 
until v v v 
uses v v v 
var v v v 
while v v v 
with v v v 

Data Types Macintosh UCSD Apple// 
array v v v 
boolean v v v 
char v v v 
computational v 
double v 
enumerated v 
extended v 
file v v v 
integer v v v 
longint v * * 
pointer v v v 
processid v 
real v v v 
record v v v 
scalar v v 
semaphore v 
set v v v 
string v v v 

Identifier Size and Significant Characters Macintosh UCSD Apple// 
maximum size 255 any any 
number of significant characters all 8 all 
case significant yes no yes 
underscore significant yes no yes 

Predeclared Identifiers Macintosh UCSD Apple// 
abs (real function) v v v 
arctan (real function) v v v 
atan (real function) v v 
attach (procedure) v 

*Specify the integer size in decimal digits. 
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Predeclared Identifiers Macintosh UCSD Apple// 

blockread (integer function) "* "* blockwrite (integer function) "* "* boolean (data type) "* "* "* button (integer function) "* char (data type) "* "* "* chartype (turtle graphics "* procedure) 
chr (character function) "* "* "* close (procedure) "* "* "* computational (data type) "* concat (string function) "* "* "* copy (string function) "* "* "* cos (real function) "* "* "* creation "* delete (procedure) "* "* "* dispose (procedure) "* "* double (data type) "* drawblock (turtle graphics "* procedure) 
eof (Boolean function) "* "* "* eoln (Boolean function) "* "* "* exit (procedure) "* "* exp (procedure) "* "* "* extended (data type) "* false (constant) "* "* "* filepos (function) "* fillchar (procedure) "* "* fillscreen (turtle graphics "* procedure) 
get (procedure) "* "* gotoxy (procedure) "* "* grafmode (turtle graphics "* procedure). 
halt (procedure) "* implementation "* include (function) "* initturtle (turtle graphics "* procedure) 
input (file) "* "* insert (procedure) "* "* "* integer (data type) "* "* "* 
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Predeclared Identifiers Macintosh UCSD Apple/I 

interface ,,,, 
interactive (file type) ,,,, ,,,, 
intrinsic ,,,, 
ioresult (integer function) ,,,, ,,,, 
keyboard (file) ,,,, ,,,, 
keypress (Boolean function) ,,,, 
length (integer function) ,,,, ,,,, ,,,, 
ln (real function) ,,,, ,,,, ,,,, 
log (real function) ,,,, ,,,, 
longint (data type) ,,,, 
mark (procedure) ,,,, ,,,, 
maxint (constant) ,,,, ,,,, ,,,, 
memavail (integer function) ,,,, ,,,, 
memlock (procedure) ~ 

memswap (procedure) ,,,, 
move (turtle graphics procedure) ,,,, 
moveleft (procedure) ,,,, ,,,, 
moveright (procedure) ,,,, ,,,, 
moveto (turtle graphics ,,,, 

procedure) 
new (procedure) ,,,, ,,,, 
newfilename (function) ,,,, 
nil (constant) 

""' 
,,,, 

note (procedure) ,,,, ,,,, 
odd (Boolean function) ,,,, ,,,, ,,,, 
oldfilename (string function) ,,,, 
omit (string function) ,,,, 
open (procedure) ,,,, 
ord (integer function) ,,,, ,,,, ,,,, 
ord4 (longint function) 

""' output (file) ,,,, ,,,, 
pack (procedure) ,,,, 
paddle (integer function) ,,,, 
page (procedure) ,,,, ,,,, ,,,, 
pencolor (turtle graphics ,,,, 

procedure) 
pointer (pointer function) ,,,, 
pos (integer function) ,,,, ,,,, ,,,, 
pred (scalar function) ,,,, ,,,, ,,,, 
processid (data type) ,,,, 
put (procedure) ,,,, ,,,, ,,,, 
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Predeclared Identifiers Macintosh UCSD Apple/I 

pwroften (real function) ,,,,. ,,,,. 
random (integer function) ,,,,. ,,,,. 
randomize (procedure) ,,,,. 
read (procedure) ,,,,. ,,,,. ,,,,. 
readln (procedure) ,,,,. ,,,,. ,,,,. 
real (data type) ,,,,. ,,,,. ,,,,. 
release (procedure) ,,,,. ,,,,. 
reset (procedure) ,,,,. ,,,,. ,,,,. 
rewrite (procedure) ,,,,. ,,,,. ,,,,. 
round (integer function) ,,,,. ,,,,. ,,,,. 
scan (integer function) ,,,,. ,,,,. 
screenbit (turtle graphics Boolean ,,,,. 

function) 
screencolor (turtle graphics type) ,,,,. 
seek (procedure) ,,,,. 
semaphore (data type) ,,,,. 
seminit (procedure) ,,,,. 
setchain (procedure) ,,,,. 
setcval (procedure) ,,,,. 
signal (procedure) ,,,,. 
sin (real function) ,,,,. ,,,,. ,,,,. 
sizeof (integer function) ,,,,. ,,,,. ,,,,. 
sqr (real function) ,,,,. ,,,,. ,,,,. 
sqrt (real function) ,,,,. ,,,,. ,,,,. 
start (procedure) ,,,,. 
str (string function) ,,,,. ,,,,. 
string (data type) ,,,,. ,,,,. ,,,,. 
succ (scalar function) ,,,,. ,,,,. ,,,,. 
swapoff (procedure) ,,,,. 
swapon (procedure) ,,,,. 
text (file type) ,,,,. ,,,,. 
textmode (turtle graphics ,,,,. 

procedure) 
time (procedure) ,,,,. 
treesearch {integer function) ,,,,. ,,,,. 
true (constant) ,,,,. ,,,,. ,,,,. 
trunc (integer function) ,,,,. ,,,,. ,,,,. 
ttlout (procedure) ,,,,. 
turn (turtle graphics procedure) ,,,,. 
turnto (turtle graphics procedure) 
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Predeclared Identifiers Macintosh UCSD Apple II 

turtleang (turtle graphics ~ 

procedure) 
turtlex (turtle graphics integer ~ 

function) 
unitbusy (Boolean function) ~ ~ 

unitclear (procedure) ~ ~ 

unitread (procedure) ~ ~ 

unitstatus (procedure) ~ 

unitwait (procedure) ~ ~ 

unitwrite (procedure) ~ ~ 

unpack (procedure) 
varavail (integer function) ~ 

vardispose (procedure) ~ 

varnew (integer function) ~ 

viewport (turtle graphics ~ 

procedure) 
wait (procedure) ~ 

wchar (turtle graphics procedure) ~ 

write (procedure) ~ ~ ~ 

writeln (procedure) ~ ~ ~ 

wstring (turtle graphics ~ 

procedure) 
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APPENDIX B: MICROSOFT' 
BASIC COMMANDS AND 
RESERVED WORDS 

Arithmetic Functions 
ABS 
ATN 
cos 
EXP 
LOG 
RANDOMIZE 
RND 
SGN 
SIN 
SQR 
TAN 

Array Operations 
LBOUND 
UBOUND 
OPTION 

Conversion 

BASE 

ASC 
CDBL 
CHR$ 
CINT 
CSNG 
CVI 
CVS 
CVD 
CVS BCD 
FIX 
HEX$ 
INT 
MKI$ 
MKS$ 
MKD$ 
MKSBCD$ 
MKDBCD$ 
OCT$ 

Absolute value 
Arctangent 
Trigonometric cosine function 
Base e exponent 
Base e logarithm 
Randomize the random number generator 
Generate a random number 
Get the sign of a variable or expression 
Trigonometric sine 
Square root 
Trigonometric tangent 

Get the lower bound of an array's dimension 
Get the upper bound of an array's dimension 
Set starting value for all array subscripts (0 or 1) 

Convert character to ASCII numerical value 
Convert to double precision 
Convert ASCII numerical value to character 
Convert to integer 
Convert to single precision 
Convert string to integer 
Convert string to single-precision number 
Convert string to double precision 
Convert decimal number to binary 
Truncate to integer value 
Convert to hexadecimal string (no leading zeros!) 
Convert to integer 
Convert integer to string 
Convert single-precision number to string 
Convert double-precision number to string 
Convert single-precision number to decimal string 
Convert double-precision number to decimal string 
Convert to octal string 
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Conversion 

Definitions 

Dialog Box 

STR$ 
UCASE$ 
VAL 

COMMON 

DATA 
DEF FN 
DEFINT 
DEFSNG 
DEFDBL 
DEFSTR 
DIM 
SHARED 
SUB 

BUTTON 
[CLOSE) 

DIALOG 
ON,OFF, 
STOP 

ON DIALOG 

Error Processing 
ERR 

Event 

ERL 
ERROR 
RESUME 

BREAK [ON, 
OFF, STOP) 

ON BREAK 
ON DIALOG 
ON ERROR 

GOTO 
ON MENU 
ON MOUSE 
ON TIMER 
TIMER [ON, 

OFF, STOP) 

Convert as number to a string 
Convert a string to uppercase 
Convert a string to a number 

Define variables to be passed to another program 
via chain 

Store data for the READ statement 
Define a function 
Declare variables integers 
Declare variables single-precision 
Declare variables double-precision 
Declare variables strings 
Dimension arrays 
Declare shared variables 
Define a subprogram 

Control a button in a dialog box or window 

Control dialog box 

Go to a subroutine on a dialog event 

Get the error code 
Get the error line number 
Simulate error or define new error code 
Resume the program after error recovery routine 

Break event 

Go to a subroutine on a break event 
Go to a subroutine on a dialog event 
Go to a program line on an error 

Go to a subroutine on a menu event 
Go to a subroutine on a mouse event 
Go to a subroutine on a timer event 
Control timer events 
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Files 
CLEAR 
CLOSE 
EOF 
FIELD 

FILES 
FILES$ 
GET 
INPUT$ 
INPUT# 
KILL 
LINE INPUT# 
LOC 
LOF 
NAME 
LSET 
RSET 
OPEN 
PRINT# 
PRINT# 

USING 
PUT 
RESET 
RSET 
WRITE# 

Graphics 
CIRCLE 
LINE 
PICTURE 

[ON, OFF] 
PICTURE$ 
POINT 
PRESET 
PSET 
PUT 

Keyboard 110 
INKEY$ 
INPUT 
INPUT$ 
LINE INPUT 

Close and reset practically everything 
Close a file 
Check for end of file 
Define a field in a file record and assign a string variable 

to it 
List all files or test for a file's existence 
List all files or test for a file's existence 
Read a disk file record 
Input a string from the keyboard or a file 
Read from a sequential file 
Delete a file from the disk directory 
Read a line from a sequential file 
Locate a position in a file 
Get a file's length 
Rename a disk file 
Move data to a random file's buffer 
Move data to a random file's buffer 
Open a file 
Output data to a sequential file 
Formatted output to a sequential file 

Put a record to a file or an image to the screen 
Close all files 
Move a string, right justified, to a random file's buffer 
Write data to a sequential file 

Draw a circle 
Draw a line 
Draw a picture or control picture recording 

Get the string of commands that recorded a picture 
Read the value of a pixel 
Set a pixel in the output window 
Set a pixel in the output window 
Put a record to a file or an image to the screen 

Read a keyboard character 
Prompt user and input from the keyboard 
Input a string from the keyboard or a file 
Read a line of characters from the keyboard 
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Menu 
MENU [ON, 

OFF, 
STOP] 

ON MENU 

Create and control menus 

Go to a subroutine on a menu event 

Miscellaneous 

Mouse 

ERASE 
DATE$ 
FRE 
LET 
PEEK 
POKE 
REM 
READ 
RESTORE 

SWAP 
TIME$ 
VARPTR 

Erase arrays from memory (to free their memory space) 
Get or set the current date 
Get amount of free heap (memory) space 
Variable assignment statement 
Get the byte value in a memory location 
Set the byte value of a memory location 
Remark 
Read values from data statements 
Restore reading of data statements to the beginning or 

a line 
Swap the values to two variables 
Get or set the time of day 
Get the memory address of a variable 

MOUSE [ON, Read/control mouse 
OFF, 
STOP] 

ON MOUSE Go to a subroutine on a mouse event 

Printing on the Imagewriter 
LCOPY Screen print 
LUST List program on the printer 
LPOS Get the output position in the print buffer 
LPRINT Print on the line printer 
LPRINT Formatted print on the line printer 

USING 
SPC 
TAB 
WIDTH 

Generate spaces in PRINT 
Tab in a PRINT 
Set or get print line width 

Printing on the Screen (in the output window, no font control) 
CSRLIN Get the line number of the pen in the output windov 
LOCATE Set the pen location in the output window 
POS Get the horizontal position of the pen 
PRINT Output data to the screen (in the output window) 
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Printing on the Screen (in the output window, no font control) 
PRINT Formatted data output to the screen 

USING 
PTAB 
WRITE 

Program Control 
CONT 
DELETE 
END 
LOAD 
MERGE 
LIST 
NEW 
RUN 
SAVE 
STOP 

SYSTEM 
TRON 
TROFF 

Program Flow 
CALL 
CHAIN 
FOR ... 

NEXT 
GOSUB ... 

RETURN 
GOTO 
IF ... THEN 

... ELSE 
IF ... GOTO 
NEXT 
ON ... 

GO SUB 
ON ... 

GOTO 
RETURN 

END SUB 
EXIT SUB 
WHILE ... 

WEND 

Tab to a pixel position in the output window 
Write data to the current output window 

Continue after a break (keyboard command) 
Delete program lines (keyboard command) 
End the program and close all files 
Load a program from disk 
Load an additional program from disk into memory 
List program to the List window, to a file, or to a device 
Set BASIC for a new program 
Run the program currently loaded (keyboard command) 
Save the program in a disk file 
Stop the program without closing files (program 

statement) 
Close files and exit to the system (Finder) 
Tracing on 
Tracing off 

Call a subroutine (BASIC or assembler) 
Chain to (execute) another BASIC program 
FOR-NEXT loop 

Execute a subroutine 

Go to a program line 
Conditional program flow control 

Conditional GOTO 
See FOR ... NEXT 
Multiway GOSUB (subroutine call) 

Multiway GOTO (branch) 

Return from subroutine to the statement following 
the GOSUB 

End a subprogram 
Exit a subprogram 
Program flow control 
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String Operations 
INSTR 
LEFT$ 
LEN 
MID$ 
RIGHT$ 
SPACE$ 
STRING$ 

Sound 

Window 

BEEP 
SOUND 
WAVE 

String search 
Get the leftmost elements of a string 
Get the length of a string 
Get part of the middle of a string 
Get the rightmost characters of a string 
Generate a string of spaces 
Generate a string, all of the same character 

Beep the speaker 
Make sounds with the speaker 
Control multivoice sound generation 

BUTTON Control a button in a dialog box or window 
(CLOSE] 

CLS Clear a window 
EDIT FIELD Define an edit area in a window 
EDIT$ Get the text in an edit area in a window 
SCROLL Scroll a window 
WINDOW Create or control a window 
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APPENDIX C: MACINTOSH 
BASIC COMMANDS AND 
RESERVED WORDS 

Arithmetic Functions 
ABS 
ANNUITY 
ATN 
CLASSCOMP 
CLASSDOUBLE 
CLASSEXTENDED 
CLASSSINGLE 
COMPOUND 
COPYSIGN 
cos 
EXP 
EXP2 
EXPMl 
LOG 
LOG2 
LOGB 
LOGPl 
NEXTDOUBLE 
NEXTEXTENDED 
NEXTSINGLE 
OPTION 

COLLATE 
NATIVE 

OPTION 
COLLATE 
STANDARD 

PI 
RANDOMIZE 

RANDOMX 
REMAINDER 
RINT 
RND 
SCALB 
SGN 
SIGNNUM 

Absolute value function 
Annuity function 
Arctangent function 
Return the number class of a COMP number 
Return the number class of a DOUBLE number 
Return the number class of an EXTENDED number 
Return the number class of a SINGLE number 
Compound interest function 
Sign conversion function 
Cosine function 
Base e exponent function 
Base 2 exponent function 
Base e exponent minus 1 function 
Base e logarithm function 
Base 2 logarithm function 
Function: Logb = largest n, 2 * * n < argument 
Function: log(argument + 1) 
Next double-precision number function 
Next extended-precision number function 
Next single-precision number function 
Set string comparison method to use 

alphabetical order 

Set string comparison method to use ASCII 
numeric value 

The extended precision value of 7r 

Initialize the random number generator routine with 
a new seed 

Psuedo random number function 
Remainder function 
Round to integer function 
Random number function 
Function: argument2 * (2 * *argument 1) 
Sign function: -1, + 1, or 0 
Sign function: = 1 if sign(argument) negative, 

else = O 
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Arithmetic Functions 
SIN 

Conversion 

Definitions 

SQR 
TAN 
TRUNC 

ASC 
CHR$ 
DOWNSHIFT$ 
INT 
STR$ 
UPSHIFT$ 
VAL 

DEF 
DIM 
END FUNCTION 
EXIT FUNCTION 
EXIT PROGRAM 
FUNCTION 
UNDIM 

Event Handling 

Graphics 

IGNORE WHEN 
WHEN CONTROL 
WHEN ERR 
WHENKBD 
WHEN MENU 
WHEN WINDOW 

CLEARWINDOW 
ERASE OVAL 
ERASE RECT 
ERASE 

ROUNDRECT 
FRAME OVAL 
FRAME RECT 
FRAME 

ROUNDRECT 

Sine function 
Square function: = argument* *2 
Tangent function 
Truncate to integer function 

Convert a character to its numeric ASCII code 
Convert a decimal ASCII value to a character 
Convert a string to lowercase character 
Convert to integer 
Convert a number to a string 
Convert a string to uppercase 
Convert a string to a number 

Define a single line function 
Set the dimensions of an array 
End a multiple line function definition 
Exit a function before reaching the end 
Stop execution of the program 
Begin a multiple line function definition 
Deallocate an array 

Turn off event handling 
Defines control event routine 
Defines error event routine 
Defines keyboard event routine 
Defines menu event routine 
Defines window event routine 

Clear the output window 
Erase an oval in the output window 
Erase a rectangle in the output window 
Erase a round rectangle in the output window 

Draw an oval in the output window 
Draw a rectangle in the output window 
Draw a round rectangle in the output window 
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Graphics 
GPRINT 

GTEXTMODE 

INVERT OVAL 

INVERT RECT 

INVERT 
ROUND RE CT 

PAINT OVAL 

PAINT RECT 

PAINT 
ROUND RE CT 

PLOT 

Input/Output 
DATA 
FORMATS 
INKEY$ 
INPUT 
KBD 

LINE INPUT 
PRINT 
READ 
RESTORE 

TAB 
TABWIDTH 

Interpreter Options 
ASK ENVIRON­

MENT 
ASK EXCEPTION 

ASK HALT 
ASK HPOS 
ASK FONT 
ASK FONTSIZE 

Print in the output window, using the current type 
font and size 

Set the mode for drawing characters in the output 
window with GPRINT 

Reverse the pixel values of an oval in the 
output window 

Reverse the pixel values of a rectangle in the 
output window 

Reverse the pixel values of a round rectangle in the 
output window 

Fill an oval in the output window with the 
current pattern 

Fill a rectangle in the output window with the 
current pattern 

Fill a round rectangle in the output window with the 
current pattern 

Plot a point in the output window 

Define data for a READ statement 
Set the format for PRINT output 
Return next character in the keyboard buffer 
Read data from the keyboard 
Return the decimal ASCII value of the last keyboard 

key pressed 
Read data from the keyboard a line at a time 
Output data to the display 
Read data from a DATA statement 
Move read pointer back to the start of a 

DATA statement 
Tab to the right in PRINT output 
Set the width of tab columns 

Get the value of the ENVIRONMENT option 
PROCENTRY (see SET ENVIRONMENT) 

Get the value of the EXCEPTION option (see 
SET EXCEPTION) 

Get the value of the HALT option (see SET HALT) 
Get the value of the HPOS option (see SET HPOS) 
Get the value of the FONT option (see SET FONT) 
Get the value of the FONTSIZE option (see 

SET FONTSIZE) 
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Interpreter Options 
ASK PATTERN 

ASK PENMODE 

ASK PENSIZE 

ASK PENPOS 

ASK PRECISION 

ASK ROUND 

ASK 
SHOWDIGITS 

ASK VPOS 
PROCENTRY 
PROCEXIT 

SET ENVIRON-
MENT 

SET EXCEPTION 
SET HALT 
SET HPOS 
SET FONT 

SET FONTSIZE 

SET PATTERN 

SET PENMODE 

SET PENSIZE 

SET PENPOS 

SET PRECISION 
SET ROUND 
SET 

SHOWDIGITS 
SET VPOS 

Get the value of the PATTERN option (see 
SET PATTERN) 

Get the value of the PENMODE option (see 
SET PENMODE) 

Get the value of the PENSIZE option (see 
SET PENSIZE) 

Get the value of the PENPOS option (see 
SET PENPOS) 

Get the value of the PRECISION option (see 
SET PRECISION) 

Get the value of the ROUND option (see 
SET ROUND) 

Get the value of the SHOWDIGITS option (see 
SET SHOWDIGITS) 

Get the value of the VPOS option (see SET VPOS) 
Save the current numeric environment 
Restore the numeric environment saved by 

PROCENTRY 
Set the numeric environment (Exception, Halt, 

Precision, and Round options) 
Enable floating-point exception events 
Enable halt on floating-point exception 
Set the horizontal position of the mouse cursor 
Set the font for printing in the output window 

with GPRINT 
Set the font size for printing in the output window 

with GPRINT 
Set the pattern for filling shapes in the 

output window 
Set the pen mode for printing graphics in the output 

window with GPRINT 
Set the size of the graphics pen for drawing graphics 

and printing in the output window with GPRINT 
Set the position of the graphics pen for drawing 

graphics and printing in the output window 
with GPRINT 

Set the rounding precision for numeric calculations 
Set rounding direction 
Set the value of the SHOWDIGITS option, the 

number of digits displayed by a PRINT statement 
Set the vertical position of the mouse cursor 
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Miscellaneous 

Mouse 

FREE 
LET 
RELATION 
REM 
TICKCOUNT 

TIME$ 

BTNWAIT 

MOUSEB 
MOUSEB­
MOUSEH 
MOUSEY 

Program Flow 

Sound 

CALL 
CASE 
DO-LOOP 
END 

END SELECT 
FOR-NEXT 
GO SUB 
GOTO 
IF-THEN-

ELSE-ENDIF 
PERFORM 
POP 
RETURN 
SELECT 
STOP 

SOUND 
SOUNDOVER 
STOP SOUND 
TONES 

Return the amount of free memory 
Assign a value to a variable or an array element 
Ordered relation function 
Remark (comment line) 
Return the value of the system variable TickCount; 

the count of 1 /60-second clock ticks since the 
system was started (powered on or reset) 

Return the time of day as a string 

Wait until the mouse button is pressed with the 
cursor in the output window 

Return the state of the mouse button 
Return the Boolean value of the mouse-button state 
Return the horizontal position of the mouse cursor 
Return the vertical position of the mouse cursor 

Call a subroutine 
Target of a multiway branch 
Do loop 
Stop execution of the program; defines the end of 

the program 
End a SELECT statement (multiway branch) 
FOR-NEXT loop 
Go to a subroutine 
Execute the specified program statement next 
Conditional execution of included statements 

Execute a subprogram (and return) 
Set the next RETURN to return to one level higher 
Return from a subroutine 
Multiway branch, used with CASE 
Stop the program and execute the debugger 

Sound a tone on the speaker 
See if the sound generator buffer is empty 
Stop the sound generator and flush its buffer 
Diatonic note frequency function 
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String and Character Commands 
ASC Convert a character to its numeric ASCII code 
CHRS Convert a decimal ASCII value to a character 
DOWNSHIFTS Convert a string to lowercase 
LEFTS Substring function 
LEN String length function 
MIDS Substring function 
RIGHTS Substring function 
STRS Convert a number to a string 
UPSHIFTS Convert a string to uppercase 
VAL Convert a string to a number 
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APPENDIX D: MACINTOSH 
COMPILERS 

absoft Corporation 
4268 North Woodward Avenue 
Royal Oak, Mich. 48072 
(313) 549-7111 

Apple Computer, Inc. 
20525 Mariani Avenue 
Cupertino, Calif. 95014 
( 408) 996-1010 

Consulair Corporation 
140 Campo Drive 
Portola Valley, Calif. 94025 
( 415) 851-3849 

Creative Solutions Inc . 
4801 Randolf Road 
Rockville, Md. 20852 
(301) 984-0262 

Hippopotamus Software 
12 50 Oakmead Parkway, Suite 210 
Sunnyvale, Calif. 94086 
(408) 730-2601 

Mainstay 
2861 lB Canwood Street 
Agoura Hills, Calif. 91301 
(818) 991-6540 

MANX Software Systems 
P.O. Box 55 
Shr~wsbury, N.] . 07701 
(201) 780-4004 

MegaMax, Inc . 
P.O. Box 6015 
Waco, Tex. 76706 
(214) 987-4931 

Fortran Compiler 

Macintosh BASIC 
Macintosh 68000 Development 

System 
Macintosh Pascal 

C Compiler 

MacForth 

C Compiler 

Assembler 

C Compiler 

C Compiler 
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Microsoft 
Box 97200 
10700 Northrup Way 
Bellevue, Wash. 98004 
(206) 828-8080 

Modula Corporation 
1673 West 820 North 
Provo, Utah 84601 
(801) 375-7400 

Softech Microsystems 
16875 West Bernardo Drive 
San Diego, Calif. 92127 
(619) 451-1230 

Softworks, Ltd. 
607 West Wellington 
Chicago, Ill. 6065 7 
(312) 327-7666 

TMQ Software, Inc. 
1110 Lake Cook Road 
Buffalo Grove, Ill. 60090 
(312) 520-4440 

Microsoft BASIC 

Modula 2 Compiler 

Pascal Compiler 
Fortran Compiler 

C Compiler 

TMON 
Debugger with Interactive 

Assembler 
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APPENDIX E: TOOLBOX 
ROUTINES 

Event Manager 

Event Record: 
TYPE EventRecord = RECORD 

Button; 

what: INTEGER; 
message: 
when: 
where: 
modifiers: 

END; 

Trap: 
Type: 
Parameters: 
Description: 

Longlnt; 
Longlnt; 
Point; 
INTEGER 

$AD74 
Function 
none 

Boolean 

Get the current state of the mouse button 
(TRUE = button down). 

EventAvail(eventMask, tbeEvent ); 
Trap: $AD71 
Type: Function Boolean 
Parameters: eventMask Integer 

theEvent EventRecord 
Description: Get the next event of any type specified by 

the event mask from the event queue but 
do not remove the event from the queue. 

FlusbEvents(eventMask, stopMask),· 
Trap: $A032 
Type: Procedure 
Parameters: eventMask Integer 

stopMask Integer 
Description: Discard events in the event queue of types 

in the event mask until encountering an 
event of a type specified by the stop mask. 

GetNextEvent(eventMask, tbeEvent); 
Trap: $AD70 
Type: Function Boolean 
Parameters: eventMask Integer 

theEvent EventRecord Variable 



Description: 

SttllDown; 
Trap: 
Type: 
Parameters: 
Description: 

WaitMouseUp,· 
Trap: 
Type: 
Parameters: 
Description: 

Menu Manager 

Menu Record: 
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Get the next event of any type specified by 
the event mask from the event queue, 
removing the event from the queue. 

$AD73 
Function 
none 

Boolean 

See if the mouse button is still down-that 
is, see if there have been no MouseUp 
events since the last MouseDown event. If 
there is a MouseUp event in the event 
queue, leave the event in the queue and 
return FALSE. 

$AD77 
Function 
none 

Boolean 

See if the mouse button is still down-that 
is, see if there have been no MouseUp 
events since the last MouseDown event. If 
there is a MouseUp event in the queue, 
return FALSE and remove the event from 
the queue. 

TYPE Menuinfo = RECORD 
menuID: INTEGER; 
menu Width: INTEGER; 
menuHeight: INTEGER; 
menuProc: Handle; 
enableFlags: PACKED ARRAY [0 .. 31] OF BOOLEAN; 
menuData: Str2 5 5 

END; 

AppendMenu(menu, itemData); 
Trap: $AD33 
Type: Procedure 
Parameters: menu MenuHandle 

itemData String 
Description: Add an item to a menu. 
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Cbeckltem(menu, item); 
Trap: 
Type: 
Parameters: 

Description: 

ClearMenuBar; 
Trap: 
Type: 
Parameters: 
Description: 

CountMitems(menu); 
Trap: 
Type: 
Parameters: 
Description: 

DeleteMenu(menu/D); 
Trap: 
Type: 
Parameters: 
Description: 

DisposeMenu(menu); 
Trap: 
Type: 
Parameters: 
Description: 

DrawMenuBar; 
Trap: 
Type: 
Parameters: 
Description: 

FlasbMenuBar(menu/D); 
Trap: 
Type: 
Parameters: 

$AD45 
Procedure 
menu MenuHandle 
item Integer 
Put a check mark beside a menu item. 

$AD34 
Procedure 
none 
Clear all menus from the current menu 
bar's menu list. 

$AD50 
Function Integer 
menu MenuHandle 
Get the number of items in the menu. 

$AD36 
Procedure 
menuID Integer 
Delete the menu from the current menu 
bar's menu list. 

$AD32 
Procedure 
menu MenuHandle 
Release the menu's heap space allocated by 
New Menu. 

$AD37 
Procedure 
none 
Draw the menu bar on the screen, using the 
current menu bar's menu list. 

$AD4C 
Procedure 
menuID Integer 



Description: 
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Change the menu's title in the menu bar to 
display in reverse video (white on black). 

Getltem(menu, item, itemString); 
Trap: $AD8D 
Type: Procedure 
Parameters: menu MenuHandle 

item Integer 
itemString String Variable 

Description: Get the menu item's text (not including 
metacharacters ). 

Getltemlcon(menu, item, icon); 
Trap: $AD3F 
Type: Procedure 
Parameters: menu MenuHandle 

item Integer 
icon Integer Variable 

Description: Get the menu item's icon number. 

GetltemMark(menu, item, markChar); 
Trap: $AD43 
Type: Procedure 
Parameters: 

Description: 

menu 
item 
markChar 

MenuHandle 
Integer 
CHAR Variable 

Get the menu item's mark character. 

GetltemStyle(menu, item, chStyle); 
Trap: $AD41 
Type: Procedure 
Parameters: 

Description: 

GetMenuBar; 
Trap: 
Type: 
Parameters: 
Description: 

GetMHandle(menuID); 
Trap: 
Type: 

menu MenuHandle 
item Integer 
chStyle Style Variable 
Get the menu item's text style (typeface). 

$AD3B 
Function 
none 

Handle 

Copy the current menu bar's menu list and 
return a handle to it. 

$AD49 
Function MenuHandle 
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Parameters: 
Description: 

InitMenus; 
Trap: 
Type: 
Parameters: 
Description: 

InsertMenu(menu, before/D); 

menuID Integer 
Get a handle to the menu. 

$AD30 
Procedure 
none 
Initialize system data structures and clear 
the current menu list. 

Trap: $AD35 
Type: Procedure 
Parameters: 

Description: 

HiliteMenu(menuID); 
Trap: 
Type: 
Parameters: 
Description: 

MenuKey(ch ); 
Trap: 
Type: 
Parameters: 
Description: 

MenuSelect(startPt): 
Trap: 
Type: 
Parameters: 
Description: 

menu MenuHandle 
before ID Integer 
Insert the menu pointed to by the menu 
handle in the current menu bar's menu list 
before the menu identified by beforeID. 

$AD38 
Procedure 
menuID Integer 
Highlight the menu's title and return any 
previously highlighted menu title to 
normal display. 

$AD3E 
Function 
ch 

Longint 
CHAR 

Select the menu item associated with the 
command character. 

$AD3D 
Function 
startPt 

Longint 
Point 

Track the mouse cursor from the start 
point, pulling down menus and 
highlighting menu items. Return the 
selected menu and menu item in the 
long integer. 
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NewMenu(menuID, menuTitle); 
Trap: $AD31 
Type: Function MenuHandle 
Parameters: menuID Integer 

menu Title String 
Description: Allocate heap space for the menu and 

return a handle to it. 

Setltem(menu, item, itemString); 
Trap: $AD47 
Type: Procedure 
Parameters: menu MenuHandle 

item Integer 
itemString String 

Description: Replace the menu item's text with 
the string. 

Setltem/con(menu, item, icon); 
Trap: $AD40 
Type: Procedure 
Parameters: menu MenuHandle 

item Integer 
icon Integer 

Description: Replace the menu item's icon with the 
new icon. 

SetltemMark(menu, item, markChar); 
Trap: $AD44 
Type: Procedure 
Parameters: menu 

item 
mark Char 

MenuHandle 
Integer 
Char 

Description: Add the mark character to the menu 
item's text. 

SetltemStyle(menu, item, style); 
Trap: $AD47 
Type: Procedure 
Parameters: menu MenuHandle 

item Integer 
style Style 

Description: Set the menu item's style. 
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SetMenuBar(menuBar); 
Trap: 
Type: 
Parameters: 
Description: 

SetMenuFlash(menu, count); 

$AD3C 
Procedure 
menuBar Handle 
Make the menu bar the current menu bar. 
The handle is a handle to the new menu 
bar's menu list. 

Trap: $AD4A 
Type: Procedure 
Parameters: menu MenuHandle 

count Integer 
Description: Set the selection flash period for all items in 

the menu. 

QuickDraw 

DrawString(strlng); 
Trap: 
Type: 
Parameters: 
Description: 

EraseRect(r); 
Trap: 
Type: 
Parameters: 
Description: 

GetPort(gp); 
Trap: 
Type: 
Parameters: 
Description: 

InitCursor; 
Trap: 
Type: 
Parameters: 

$AC84 
Procedure 
string String 
Draw the characters in the string, starting at 
the current pen position and using the 
current typeface, type font, and type size. 

$ACA3 
Procedure 
r Rect 
Erase the rectangle, including its 
interior (fill it with the current 
background pattern). 

$AC74 
Procedure 
gp GrafPtr variable 
Get a pointer to the current graph port's 
data structure. 

$ACSO 
Procedure 
none 



Description: 
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Initialize the cursor (set it to a 
visible arrow). 

SetRect(r, left, top, right, bottom); 
Trap: $ACA7 
Type: Procedure 
Parameters: r Rect 

left Integer 
top Integer 
right Integer 
bottom Integer 

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

SetPort(gp); 
Trap: 
Type: 
Parameters: 
Description: 

Show Pen; 
Trap: 
Type: 
Parameters: 
Description: 

TextFace(face); 
Trap: 
Type: 
Parameters: 
Description: 

TextFont(font); 
Trap: 
Type: 
Parameters: 
Description: 

TextSize(size); 
Trap:. 
Type: 
Parameters: 
Description: 

$AC73 
Procedure 
gp GraphPtr 
Set the current graph port to the graph-port 
data structure specified by the pointer. 

$AC97 
Procedure 
none 
Enable drawing. 

$AC88 
Procedure 
face Style 
Set the current graph port's text face. 

$AC87 
Procedure 
font Integer 
Set the current graph port's text font. 

$AC8A 
Procedure 
size Integer 
Set the current graph port's text size. 
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Toolbox Utilities 

BitAnd(longl, long2); 
Trap: 
Type: 
Parameters: 

Description: 

HiWord(x); 
Trap: 
Type: 
Parameters: 
Description: 

LoWord(x); 
Trap: 
Type: 
Parameters: 
Description: 

Window Manager 

Window Record: 

$AC58 
Function Longlnt 
longl Longlnt 
long2 Longlnt 
Return the logical AND of the two long 
integers (double words). 

$AC6A 
Function Integer 
x Longlnt 
Return the high-order word of the long 
integer (double word). 

$AC6B 
Function Integer 
x Longlnt 
Return the low-order word of the long 
integer (double word). 

TYPE WindowRecord = RECORD 
port: 
window Kind: 
visible: 
hilited: 
goAwayFlag: 
spareFlag: 
structRgn: 
contRgn: 
updateRgn: 
windowDefProc: 
dataHandle: 
titleHandle: 
title Width: 
controlList: 
next Window: 
windowPic: 
ref Con: 

END; 

GrafPort; 
INTEGER; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
RgnHandle; 
RgnHandle; 
RgnHandle; 
Handle; 
Handle; 
Handle; 
INTEGER; 
Handle; 
Window Peek; 
PicHandle; 
Longlnt 
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BeginUpdate(the Window); 
Trap: 
Type: 
Parameters: 
Description: 

Close Window( the Window); 
Trap: 
Type: 
Parameters: 
Description: 

$AD22 
Procedure 
the Window WindowPtr 
Begin accumulating changes into the 
update region. 

$AD2D 
Procedure 
the Window WindowPtr 
Remove the window from the screen, 
delete it from the window list, and dispose 
of any heap areas allocated to it. 

DragWindow(theWindow, startPt, boundsRect); 
Trap: $AD25 
Type: Procedure 
Parameters: the Window WindowPtr 

Description: 

DrawGrowlcon(the Window); 

startPt 
boundsRect 

Point 
Re ct 

Drag the window over the screen, 
following the mouse cursor. The start 
parameter has the position of the mouse 
cursor in the drag region of the window. 
The bounds rectangle defines the 
window's limits of movement. 

Trap: $AD04 
Type: Procedure 
Parameters: the Window WindowPtr 
Description: Draw the size-box and scroll-box area 

outlines in the window. 

EndUpdate(the Window); 
Trap: 
Type: 
Parameters: 

$AD23 
Procedure 
the Window WindowPtr 

Description: Stop accumulating changes in the 
update region. 

FindWindow(thePt, the Window); 
Trap: $AD2C 
Type: Function Integer 
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Parameters: 

Description: 

Front Window; 
Trap: 
Type: 
Parameters: 
Description: 

thePt 
the Window 

Point 
WindowPtr 

Find out if the point (usually the mouse 
cursor position) is in the window and, if so, 
what region of the window. 

$AD24 
Function 
none 

WindowPtr 

Get a pointer to the window record of the 
frontmost window. 

GrowWindow(theWindow, startPt, sizeRect); 
Trap: $AD2B 
Type: Function Longlnt 

WindowPtr Parameters: the Window 

Description: 

Hide Window (the Window); 
Trap: 
Type: 
Parameters: 
Description: 

InvalRect(badRect) 
Trap: 
Type: 
Parameters: 
Description: 

startPt Point 
sizeRect Re ct 
Draw a size-change outline that follows the 
mouse cursor as it moves. The start point is 
the starting mouse cursor position. The 
size rectangle defines the limits on the size 
of the window. GrowWindow returns the 
new size of the window. 

$AD16 
Procedure 
the Window WindowPtr 
Hide the window (make it invisible). 

$AD28 
Procedure 
badRect Rect 
Add the rectangle to the update region 
(usually used to add scroll-bar rectangles to 
the update region). 

NewWindow(wstorage, boundsRect, title, visible, procID, behind, 
goAwayFlag, re/Con); 

Trap: $AD13 
Type: Function Pointer 
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Parameters: 

Description: 

SelectWindow (tbeWindow); 
Trap: 
Type: 
Parameters: 
Description: 

SbowWindow (tbeWindow); 
Trap: 
Type: 
Parameters: 
Description: 

wstorage 
boundsRect 

Pointer 
Re ct 

title String 
visible Boolean 
procID Integer 
behind WindowPtr 
goAwayFlag Boolean 
ref Con Longlnt 
Create a new window and add it to the 
window list. The storage parameter is a 
pointer to the storage area for the window 
record. The bounds rectangle is the size 
of the window. Title is the window title 
that will appear in the title bar. The visible 
flag determines whether the window 
will be visible or invisible. The procID is 
an integer that identifies the window 
definition procedure; that is, it identifies 
the window type. The behind parameter 
points to the record of the window that 
will be in front of the new window. The 
goAway flag determines whether or not the 
window has a close box. The refCon 
parameter has the initial value of the 
window record refCon field, a user 
data item. 

$AD1F 
Procedure 
the Window WindowPtr 
Select the window (make it the active 
window). 

$AD15 
Procedure 
the Window WindowPtr 
Make the window visible. 

Size Window (the Window, w, b, fUpdate); 
Trap: $AD1D 
Type: Procedure 
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Parameters: 

Description: 

the Window WindowPtr 
w Integer 
h Integer 
fU pdate Boolean 
Change the window to a new size defined 
by the width and height parameters. If 
fUpdate is TRUE, accumulate new window 
areas in the update region. 

TrackGoAway(the Wind014 thePoint); 
Trap: $ADIE 
Type: Function 
Parameters: the Window 

the Point 

Boolean 
WindowPtr 
Point 

Description: Track the mouse cursor after a mouse down 
event in the close box. If the mouse button 
is released in the close box, return TRUE. 



GLOSSARY 

Activate Event An event that reports to the program that a window has just 
become the active window. An activate event could be the 
result of the front window's being closed (the next window 
becomes active) or the user's clicking the mouse in a window. 

Active Window 

Alert Box 

Allocation 
Block 

Apple Menu 

The frontmost window on the screen. The only window in 
which any interaction with the user may take place. There can 
be only one active window at any given time. 

A type of window in which the Macintosh displays an alert 
message when it needs to notify the user of an unusual event 
or error condition. 

A group of n logical blocks, where n is fixed for a particular 
disk format. Disk space is allocated in units of allocation 
blocks. See Logical Block and Sector. 

A menu that contains items for invoking the desk accessories. 
It is called the Apple menu because it has an Apple symbol in 
the menu bar instead of a title. 

361 
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Button 1. The push button on top of the mouse. 2. A type of control in 
a window, most often in a dialog or alert box. A button is a 
rectangle with rounded corners. When you click the mouse inside 
the button, you have, in effect, pushed the button (selected the 
action represented by the button). 

Click The act of placing the mouse cursor over an object on the screen 
and clicking the mouse button (pushing the button and rapidly 
releasing it). Clicking an object identifies it to the Finder. Usually, 
clicking selects the object. You then have a choice of several 
actions that the Finder can take with the selected object; for 
instance, it can open a document, duplicate a document, or eject 
a disk. 

Clipboard A file in which Macintosh programs temporarily store data that has 
been cut or copied from a document. 

Close Box A box in the upper part of a window's frame. When you click the 
mouse inside the close box, the window closes (goes away). The 
window-manager documentation sometimes calls the close box the 
go-away region. 

CRT Cathode-ray tube. The screen on which the Macintosh displays text 
and graphics is the screen of a CRT. 

Desk A program that you can invoke while you are using another 
Accessory application. The desk accessory's window overlays the 

application's window, and the application is dormant until you 
have finished with the desk accessory. The Scrapbook, Calculator, 
Control Panel, Alarm Clock, and Note Pad are desk accessories. 
You invoke a desk accessory by selecting it from the Apple menu. 

Desk Top The working environment of the Macintosh, the user interface. 
The Macintosh displays the icons for all of its programs and 
documents on the screen as if the screen were a desk top. The 
user moves the icons around and manipulates them as if they were 
objects on a desk top. 

Dialog Box A type of window used by the Finder and application programs to 
carry on a dialogue with the user. For instance, a dialog box may 
have a series of questions, a choice of actions, or a list of files 
from which to select. 
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Clicking an object on the screen twice rapidly. Double-clicking has 
a special meaning to the Finder, depending on the object and the 
circumstances. For instance, double-clicking an application's icon 
causes the Finder to execute the application. 

To drag an object on the screen, you place the mouse cursor over 
the object, hold down the mouse button, and move the mouse. 
The mouse, cursor, and an outline of the object move as you move 
the mouse. You may use dragging to move an object to a different 
location on the screen or to copy an object. 

When you put a disk in a Macintosh disk drive, the drive locks the 
disk inside so that you cannot remove it. The drive locks the disk 
inside to prevent it from being removed before the Macintosh has 
completed writing data to it and updating its directory. To get your 
disk back, you must select the disk icon and choose Eject from the 
File menu. 

An event is something that happens that would be of interest to a 
program. Examples are the user's pressing a keyboard key, the 
user's pressing the mouse button, a disk insertion, and moving a 
window so that it or another window needs to be updated (for 
example, uncovering part of a window). 

The Macintosh programs that provide the desktop environment­
the user-interface programs for the Macintosh operating system. 

A type of disk subdirectory-not really a subdirectory, but a subset 
of the files in the main disk directory. It appears on the screen as a 
folder in which you store documents and applications. 

A set of type with all of the characters having the same 
appearance. Some Macintosh fonts are New York, Geneva, 
Chicago, Monaco, and Venice. 

A part of a Macintosh file. Each Macintosh file has two parts, a data 
fork and a resource fork. 

A pointer to a pointer. Some data and all program-executable code 
is in dynamically allocated segments and may be moved during the 
course of program execution. The system maintains one pointer to 
the data or code segment, and all programs reference it with a 
pointer to that pointer (a handle). 
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Heap 
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A portion of memory from which the system dynamically allocates 
segments of memory to application programs for local variables 
and executable code. 

A small picture on the screen that represents an object such as a 
file, disk, application program, or document. 

Imagewriter The Macintosh dot matrix printer that prints graphics and the type 
fonts that are on the Mac. 

Invert To change the way the Macintosh displays an object from black on 
white to white on black. A feature that is used to identify an 
object by highlighting it. 

Logical Block The data portion of one disk sector, 512 bytes. 

Menu The means by which you set an application program's options or 
parameters and select actions that it will take. A menu has a list of 
items from which you may choose. 

Metacharacter A character used in a menu item definition to set attributes for the 
item. Metacharacters do not appear in the menu item, but they 
affect the appearance of the menu item. 

Minifinder 

Mouse 

Note Pad 

Operating 
System 

A type of dialog box that an application displays. It has a scrolling 
window in which it displays a list of files so the user may 
choose one. 

A pointing device used by the Macintosh. When you move the 
mouse over the surface of a desk or table, the mouse notifies the 
Macintosh as to how much it has moved and in which direction, 
and the Macintosh moves the cursor on the screen. 

A desk accessory that stores eight very small pages of notes. You 
can use the Edit menu's Cut, Copy, and Paste functions with the 
Note Pad to paste part of a document into the Note Pad, to 
include a note in a document, or to exchange data between 
documents. 

A collection of programs that manages a computer's resources and 
provides services to application programs. 
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A variable that holds a memory address. It holds the address of a 
data item or structure, instead of the item itself. 

A set of routines for drawing pictures and text on the screen. 
Everything in the Macintosh that draws an image on the screen 
does so by calling QuickDraw routines. 

Random access memory. A type of memory that can be read or 
written. RAM is volatile memory; its contents are lost when the 
machine's power is turned off. The Macintosh has either 128K or 
512K RAM and uses it to hold application programs it is executing, 
data, and some operating-system routines. 

A QuickDraw data structure that describes an area of the screen 
with an arbitrary shape. 

A resource can be any number of things that an application needs: 
a segment of executable code, an icon, a menu template, or a 
window template. A programmer may invent new resources. All 
of an application's executable code is stored as resources in the 
resource fork of a file. Some application programs, particularly 
those still under development, have a separate file for the 
resources that they expect to change frequently. 

Read-only memory. A type of memory used to permanently store 
data and programs. The Macintosh has 64K ROM, which holds the 
user-interface toolbox routines. 

Standard Apple Numeric Environment. A collection of 
mathematical routines (floating-point, multiprecision, and such) 
that is used by Macintosh Pascal and Macintosh BASIC and will ·be 
the basis for arithmetic in other Apple compilers. 

The Scrapbook is a desk accessory. It has a file in which the user 
can store data clipped from a document. The Scrapbook is used to 
hold frequently used text, pictures, formulas, or other data and to 
transfer such data from one application to another. 

To change the area of a document that a window displays. The 
document appears to move under the window as if it were a scroll 
being wound from one spool to another. 
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Scroll Bar A rectangular area running along the right side of a window or 
along the bottom. The scroll bar is usually filled with a pattern 
and has a small white box somewhere in the bar. The white box is 
called the thumb, or scroll box. Dragging it causes the window to 
scroll the document in the direction of movement. Most windows 
with scroll bars also have arrows at either end of the scroll bar. 
Clicking the mouse in an arrow scrolls the document and moves 
the scroll box. The position of the scroll box in the scroll bar 
indicates where you are in the document. When the scroll box is 
at the top of a vertical scroll bar, the window displays the first part 
of the document; when it is at the bottom, the window displays 
the last part of the document. 

Sector 

Segment 

Size Box 

Text-Only 

Thumb 

Title Bar 

Toolbox 

Track 

Trash 

A fixed-size portion of a disk track. On Macintosh disks, a sector 
contains 524 bytes, 512 of which may be used for data (12 bytes 
are used by the system). 

A dynamically allocated portion of memory that is part of 
the heap. 

A box in the lower right-hand corner of a window. Dragging the 
size box drags an outline of the window. When you release the 
size box, the window assumes the size of the outline. 

A type of document that contains only printable ASCII characters, 
carriage returns, line feeds, and tabs. A text-only document has no 
type font or style information. 

Another name for the scroll box. See Scroll Bar. 

The upper part of a window frame where the title is displayed. 

A collection of subroutines that do the detailed work necessary for 
the user interface. There are toolbox routines for drawing on the 
screen, managing menus, managing windows, managing events, 
.and many other things. 

One of eighty concentric circles that are the recording areas on 
the floppy disk. 

When you want to delete a file (document or application), you 
move its icon to an icon on the desk top that represents a trash 
can. The Finder marks the document as being in the trash, and the 
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document doesn't show up in the directory window. You can 
recover the document from the trash unless you have selected 
Empty Trash from the Special menu or have run out of room on 
the disk. In either case, the Finder deletes the file's directory entry 
and uses the disk space for another file. 

Typeface The particular style in which a type font is displayed (for example, 
boldface, italic, or outline). 

Update Event An event that reports to the program that a region of a window 
needs to be updated. An update event could be the result of 
enlarging a window or the result of another window's being 
moved so as to uncover part of the update window. 

Update Region A region data structure that identifies the area of a window that 
needs to be updated, usually as the result of an update event. 

Volume 

Window 

A floppy disk. Each disk is a volume and should have a unique 
volume name. When you insert a disk into the Macintosh disk 
drive, the Mac displays a disk icon on the screen with the disk's 
volume name under the icon. 

A rectangular area of the screen used by the Finder or an 
application program to display data. There are a number of 
predefined window types, and a programmer may define new 
ones. An application can display data on the screen only in 
a window. 
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.D, 279, 296 

.Link, 279, 280-282, 292-294 

.Rel, 279, 280, 292-299 

.Rsrc, 279, 281, 298, 299 
3270 terminal, 316, 317, 325 
6522 VIA, 232-237, 24 1-243 
68000 

addressing, 2 5 1-2 5 5 
autovector process, 230, 257-259 
exception processing, 250, 257-260 
interrupts, 237, 250 
memory, 223-228 
registers, 248-249 
STOP & RESET, 250 
supervisor & user states, 249, 250 
tracing, 250, 251 

802 1 microprocessor, 237 
8530 

error conditions, 323, 324 
interrupt priority, 230 
interrupt veccors, 231 
mouse position signals, 241 , 243, 322 
ports, 320-323 
serial controller chip, 223 

Activate window. See also Event 
close option in file menu, 78 
introduced, 33 
multiple windows, 180-182 
observe window, 63 
the mouse, 196 

Address, device, 229, 230 
Address registers 

68000 processor, 248-249, 251-255 
assembler, 291 

Address, 72, 79. See also Memory 
68000 address bus, 248 
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addressing, 251 - 255 
device address, 229-230 
dispatch table, 225, 226 
instruction set, 261-269 
IIO addressing, 256 
Mac address space, 223 
veccor, 257-259 

Alert box 
and dialog manager, 47 
and system error handler, 48 
for finder messages, 13 
resource type, 299 
use of the, 30-32 

Aliasing, 3 7 
Allocation block, 309-312 
Alto, 3 
Amplitude, 140 
Annuity, 133 
ANSI Pascal, compatibility with Macintosh 

Pascal, 67-70 
AppendMenu 

defined, 162 
use, 157 

Apple II Pascal 
turtle graphics, 59 
compared to Macintosh Pascal, 67-68 

Apple symbol, 29, 33, 34, 152 
AppleTalk, 324-325 
Application 

and activate events, 199-201 
and data files, 41 
and event manager, 238 
and mouse events, 196 
and resource files , 42 
and windows, 180, 184-186, 188 
consistency, 28-30 
development guidelines, 4 

developing, 273-283 
debugging, 300-302 
font , 84, 134 
linking, 292-295 
MacAsm, 272-273 
MacDS, 272, 273 
memory, 226-228 
menu, 152-153 
prototypes, 6, 52, 123 
refCon, 188, 191 
resource compiler, 298-299 
suspending the, 33-34 
window activated, 165 

Application global area, 227, 275 
Application heap, 224-228, 232, 303 
Array, Macintosh BASIC, 130. See also PAL 
ASCII. See Characters 
Assembler. See also MacDS 

assembly-link process, 273 
developing applications, 273 
MacAsm, 275, 276 
MacAsm and MacDS compared, 272-273 
MacDS, 276-283, 287-292 
symbol table, 295 

Assignment compatible, 53 
Asynchronous 

communications, 317-320, 323 
event, 134 

Aucoveccor, 230, 257-259 

Background loop, 106-110, 142, 163, 178, 196 
BASIC, 6. See also Macintosh BASIC & 

Microsoft BASIC 
data types compared co Pascal, 53 

Baud rate, 320, 323 
BCD (Binary Coded Decimal), 251 
BeginUpDate, 201 



BinLineF, see InLine 
Block allocation, 309 
Boldface. See also Font & TEXTFACE 

BASIC reserved words, 74, 82, 83 
Pascal reserved words, 56 
style, 40 

Boolean 
Macintosh BASIC data type, 130, 132 
Pascal data type, 53 

Boot button, see Programmer's switch 
Bomb icon, 48 
Branch instructions, 250, 261, 289 
Button 

c 

BUTTON statement, 104 
Cancel button, 31 
Execute button, 283 
in CALC program, 141 
in Windows & dialog boxes, 104-106 
OK button, 13, 86 
Open button, 299 
Pack button, 297 
types in Microsoft BASIC, 104, 105 

language, 6 
toolbox use, 49 

Carry, condition code, 261-264 
CASE, I34, I96 
Check mark 

on menu item, 101-103, I53 
metacharacter, 158 
setting and removing, 176 

Characters. See also Font 
Alto, 3 
ASCII, 102, 103, 238-241 
code, 164 
dimmed & undimmed, 30 
identifiers, 69-71 
keyboard command, 158 
Macintosh BASIC, 130 
meta, 157-159 
Pascal data type, 53 
printer, 244-245 
serial communications, 317-320 
special, 130, 154 
Sync, 317 

Checkltem, 162, 176 
Check option (run menu), 64 
Circle, drawing, 83, 96 
ClearMenuBar, 160, 162 
Clear to Send, 322 
Click, 10 
Clipboard, I5-17, 47, 63 
Clock 

6522,233-236 
68000 processor, 222 
alarm, 47 
communications pon, 317, 320-322 
ticks, 165 
time of day, 223, 229 

Close 
file menu item, 18, 22, 78, 91, 283 
BASIC statement, 94 
WINDOW CLOSE, 103, 109 
window attribute, 182 

Close All, 18 
Close box, 32-35, 78, 79, 180, 196, 197 
CloseWindow, 191 
Code segment, 274, 292, 294, 295 

Command character, I 58 
Command key 

to suspend program, 80 
using, 158, 163-167, 174-176, 239 

Command window, 77, 78, 81, 82 
Comments 

assembler, 289, 290 
in link control file, 292 
Macintosh BASIC, 122 
Microsoft BASIC, 75 

Communications. See Serial 
communications & AppieTalk 

Communications driver, 322, 323 
Compiler, 49 

differences, 68 
Pascal, 52, 53, 56, 59 
resource, 275-277, 292, 298 
toolbox use, 98 

COMPOUND, 133, 144 
Compressed, Microsoft BASIC save format, 91 
Compuserve, 316 
Computational, Pascal data type, 68-71 
Condition code, 249-250, 260-264 
Constant 

assembler, 290 
Macintosh BASIC, 130 
Macintosh Pascal, 53-56 
memory bounds, 224 

Content region 
drawing in, 193-194 
updating, 198, 199 
use, 183 

Continue, 79,82 
Control Manager, 47, 188 
Copy 

document, IO, 43 
clipboard, 15 
item in edit menu, 15 
text edit function, 47 

CountMltems, 162 
CP/M, 2 
Creation time, 311 
CRT. See also Video Display & Memory 

description, 228 
photographing, 222 
retrace, 232, 244 

CTS. See Clear to Send 
Cursor 

stop sign, 65 
using, 10, 15, 21, 152 
vertical retrace interrupt processing, 232 

Cut 
edit menu item, 15 
Microsoft BASIC, 78 
text edit, 47 

Data communications equipment, 317, 321 
Data terminal equipment, 317, 322 
Data rate, disk, 307. See also Baud rate 
Data registers, 236, 248-25 I, 253, 291 
Data type 

checking with InLine, 156 
conversion in Macintosh Pascal, 53 
event mask, 164 
InLine, 156 
Macintosh BASIC, 130 
Macintosh Pascal, 53, 56, 59, 69-71 
Microsoft BASIC, 75 
windows, for, 187, 188 
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DCE. See Data communications equipment 
Deallocate 

menu, 155, 160 
window, 191 

Debugging 
Macintosh BASIC, 122, 126, 129, 134 
Macintosh Pascal, 59, 63, 64 
Microsoft BASIC, 80-82, 89 
MacASM, 276 
MacDS,276-277, 300-302 

DeleteMenu, 162 
Desk accessory 

note pad, 34, 35 
standard menu, 29 
use with edit menu, 280 
using, 33-35 

Desk manager, 4 7 
Desk top 

as a user interface, 29 
conceptual model, 43 
finder creates, 278 

Device manager, 48, 323 
Dialog 

find dialog box, 285 
for finder questions, 14 
manager, 47 
Microsoft BASIC, 91 
minifinder, 31 
packSyms, output dialog box, 297 
print dialog box, 106 
print format dialog box, 286 
resource type, 299 
save dialog box, 14, 21 
search dialog box, 124-125 
use of, 30-32 
user interface routine, 8 
window type, 104 

Disable 
Disableitem, 162, 176 
disabled item, 158, 159 
menu item metacharacters, 158, 159 
using menu manager, 158 
with MENU statement, IOI, 102 

Disk. See also File 
controller, JO, 223, 207-309 
drive, 306-309 
driver, 48 
floppy, 273 
format, 309-313 
initialization, 308 
insertion event, 164, 232 
interface, 228 
sector, 307, 312-313 
track, 307 
volume, 309, 310 
winchester, 2 73 

Dispatch table, 225-226 
Displacement, 225, 226, 253, 262, 291, 301 
DisposeMenu 

deallocate menu space, 155, 160 
defined, 162 

Document, 
introduction, 10-22 
& windows, 32, 33, 40-43, 180, 183, 188, 191 
Macintosh BASIC, 123 
Macintosh Pascal, 60-62, 72 
Microsoft BASIC, I 04 

Double (data type), 68-71 
Dow Jones News/Retrieval Service, 281 
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Drag 
defined, 10, 15, 21, 43 
region, 183 
windows, 183, 184 

DragWindow, 196-198 
DrawGrowlcon, 199 
Drawing Window, 59, 62, 67 
DrawMenuBar, 160, 162 
DTE. See Data Terminal Equipment 
Duration, sound, 140 

Edit 
& the clipboard, 14-16 
& the scrapbook, 16, 17 
BASIC toolbox statements, 99 
in MacAsm, 272, 275 
in MacDS, 277, 278, 283-287 
MacsBug text edit record display, 302 
search menu, 124 
text edit, 47 
window, 12, 283 

Edit Menu 
items, 15, 30, 47 
Macintosh BASIC, 123, 124 
Microsoft BASIC, 78 
MacDS, 276, 280, 283, 285 

Effective address, 253, 261, 262 
Eject disk, 18, 22 
Empty trash, 43 
Enable 

with menu manager, I 58 
with MENU statement, JOI, J02 

Enableltem, 162, 176 
EndUpdate, 20 I 
End of file, 310-312 
Enumerated data type. See Scalar 
Erase 

Macintosh BASIC graphics, 135, 139 
window, 191, 192 

Error 
68000 processor, 257, 259 
assembler, 281-283 
communications, 318-319 
Macintosh Pascal message, 64 
InLine, 156 
serial port flags, 323, 324 
stack & heap collision, 227, 232 
syntax, 86 
system, 48, 156 
undefined symbol, 292-294 

Event 
activate, 164, 196, 199 
error, 133 
keyboard, 164-167, 238 
keyboard and mouse handler, 48 
OS & toolbox event managers, 48 
mask, 164 
menu 163-164 
modifier field, 165 
mouse, 166, 167, 196, 197, 232 
network, 164 
priorities, 164 
queue, 166, 174, 196 
record, 164, 165, 189, 238 
lype, 163-166, 175, 196 
update, 185, 188, 200, 201 

EventAvail, 166 
Event manager 

& menus, 152, 162 
&windows, 166, 180, 185 

Macintosh Pascal routines, 71 
polling, 163 

Exception 
68000 processing of, 250 
& the debugger, 300 
address, 251 
defined, 257-260 
handler, 226 
illegal instruction, 226 
priorities, 259 
return from, 250, 269 
trace, 251 
vector, 225, 257, 259, 264 

Exec 
command file, 278, 282 
menus, 282 
minifinder, 280 
program, 279, 282 

Execute Menu, 283 
Excend, condition code bit, 264 
Extended 

Macintosh Pascal data lype, 68-71 
precision, 71, 130, 133, 141 
Typefuce, 86 

External speaker, 244 

File. See also Disk & Resource file 
& disk organizacion, 309 
allocation blocks, 311, 312 
directory, 309-311 
finder information on, 277 
format, 273-274 
MacDS, 278, 280-287, 292,295-299 
Macintosh, 40-43 
manager, 48, 311, 313 
servers, 316, 325 
standard package, 49 
type,273,278-280 

File extensions, MacDS. See .D, .Link, .Rei, 
& .Rsrc 

File Menu 
assembler, 288 
linker, 292 
Macintosh BASIC, 125 
MacDS, 282, 283 
Microsoft BASIC, 78 
packSyms, 297 
RMaker, 298 
use of, II, 18, 20-22 

Fill 
grafPort record fillPat, 193 
Macintosh BASIC PAINT, 135, 139 
1oolbox routines, I 00 

Finder 
file ID codes, 273 
information field in file directory, 310-311 
use, 10-14 
user interlace, 46 

FindNextEvent, 167 
FindWindow, 166, 167, 174, 196 
FlashMenuBar, 162 
Flicker 

& vertical retrace manager, 48 
& retrace incerval, 232 

Floating point 
IEEE standard, 123 
exceptions in Macintosh BASIC, 133 
Macintosh BASIC, 123 
Macintosh Pascal, 71 
Microsoft BASIC, 76 

FlushEvents, 166 
Folder 

defined, II 
number, 311 
selecting and opening, 12 
using, 40-43 

Font. See also TEXTFACE 
& MacDS Edicor, 283, 286 
& window example program, 185 
application, 84 
defined,40 
field grafPort, 192, 193 
in scrapbook, 17 
in window program example, 185, 192-194 
Macintosh BASIC, 122, 124-126, 139 
Macintosh Pascal, 63, 72 
manager, 47 
menus, 30, 154, 158, 162 
Microsoft BASIC, 81, 83, 85, 94, JOO, 107 
mover program, 84 
printing, 92-94 
SET FONT, 138, 139 
SET FONTSJZE, 138, 139 
size, 85, 94, 99, 100 
size field in grafPort, 192 
size menu, 158, 283, 286 
style, 3, 17, 39, 40, 47 
style field in grafPort, 192 
system, 84 

Fork 
& disk allocation blocks, 311-313 
& the linker, 292, 294 
defined, 274 
in file directory, 310, 311 
1ype, 313 

Frequency 
Macintosh BASIC SOUND statement, 140 
CRT horiwntal sweep, 228, 244 

Function 
control, 323 
definition, 53-56 
dialog, 104 
Macintosh Pascal, 70, 71 
Microsoft BASIC, 75, JOO 
Toolbox, 98-100 
transcendental, 49 

Geneva font 
40,83,84,239 

Gee Info, 18 
Get menu item roucines, 162 
GetMenuBar, 160, 162 
GetMHandle, 162 
GetNextEvent, 163-166, 196 
Go, 64, 65, 126 
Go-away region, 183 
Go-Go, 66 
GOSUB, 86, 93, 133, 142 
GPRINT, 138, 139 
GrafPort 

& NewWindow, 191 
& Quickdraw, 192, 194 
font variables in, 191-193 
in window record, 187-189 
in window example, 194 
record definition, 192, 193 
saving and restoring, 194 
use with BeginUpdate, 201 
use with lnva!Rect, 199 
use with update region, 201 



Graph pon. See GrafPon 
Graphics 

CRT display, 228 
documents, 11, 12 
Macintosh BASIC, 134-139 
Macintosh capabilities, 36-40 
Microsoft BASIC, 75, 80, 81, 87, 92-94 
Pascal & Quickdraw, 47, 72 
printing,244,245 

Grow region, 183 
GrowWlndow, 198-199 
GTEXTMODE, 138 
Halt 

pause menu option, 66 
with program menu, 126 

Handle 
Graph Pon record, 193 
menu handle, 155-156 
menuProc field, 155 
window record, 187 

Handler 
exception handler, 226, 250, 300 
keyboard and mouse handler, 48 
System Error Handler, 48 
trace exception handler, 261 

Handshake,232-233,236-237 
line In serial pon, 322 
Serial Driver Routines, 323 
Xon/Xoff, 320 

Hard disk, 317 
HDLC, 325 
Heap, 189, 191,274 

application, 225, 227-228 
check the heap, 302 
heap memory blocks, 301 
MacsBug's heap commands, 303 
Scramble the heap, 302 
Stack/Heap collision, 232 
system, 224-226 

Hexadecimal 
calculator, 144 
MacsBug Memory Display Format, 302 
memory dump format, 103, 106 

HideWlndow, 192, 197 
Highlighted 

active window, 199 
hllited flag, 187-188 
menu items, 152 
selected icons, 20 

Hllite Menu, 162, 167, 172 

I-beam 
cursor, 21 
MacBASIC text window, 123 

1/0 
68000 processor, 256 
controllers, 256 
Microsoft BASIC device Independent, 75 
procedures, Macintosh Pascal and UCSD 

Pascal differences, 68 
110 devices 

address space, 223 
device manager, 48 
events, 163 
Macintosh, 228-229 
Macintosh memory-mapped, 105, 106, 248 

1/0 instructions, 106, 223, 256 
Icon 

defined, 10,28 
grow icon, 192, 194-196, 199 

MacDS file icons, 278 
metacharacter, 158 
number, 158 
pointer, 65 
representing system resources, 4 
status, 129 
thumb down, 64 

IEEE. See Floating point 
IER (6522 Interrupt Enable Register), 231, 233 
!FR (6522 Interrupt Flag Register), 231, 233 
lrnagewriter. See Printer 
Implicit type conversion, 53 
Index 

address register, 262 
MacDS address modes, 291 
program counter, 253 
register Indirect, 253 

lnitrnenus, 107-108, 160, 162 
INKEYS, 142 
Inline, 70-72, 156-157, 166 
lnlineP see InLine 
Insertion point, 21 
lnsenMenu, 159, 162 
Instant window, 63 
Integer 

INTEGER, 164, 187 
Macintosh Basic, 132 
Pascal assignment-compatible data types, 53 
Pascal compiler supponed, 53 

Interpreters 
Macintosh BASIC, 122-124 
Macintosh Pascal, 52, 64-65 
Microsoft BASIC, 75-81, 89-91 
use of toolbox routines, 98-99 

Interrupt 
6522 chip, 223 
68000 processor, 257-260 
programmers switch, 300 
external, 250 
OS Core, 49 
priorities, 230 
processing, 230-23 7 

Interrupt handler 
1 second timer, 232 
6522,231-232 
8530,231 
operating system, 163 
vertical retraee, 232 

lnvalRect 
use, 199 

lnven 
BASIC graphics routines, 135 
graphics statements, 139 
toolbox routines, 100 

Invisible 
Show Invisibles, 286 
window attribute, 181-183, 191 

Italic. See also TEXTPACE 
menu item type styles, 158 
style, 40, 154 

Item ID, 166, 167, 174-178 

Kernel 
os Core, 49 

Keyboard 
buffer, 142 
command character, 158 
events, 134, 163-166, 174 
hardware, 23 7-240 
Input, 142 

INDEX 

1/0 device, 228 
keyboard mouse handler, 48 

Key code, 142, 164, 238-239 

Labels, 75, 86, 122, 289 
Latch, 233, 236 
Library 

Macintosh Pascal, 71 
Microsoft BASIC, 75 
Pascal, 59, 71, 72 

Line numbers, 75 
Linker 

command file, 279 
commands, 294 
example, 295 
files, 278, 280 
map, 288 
program, 275, 277, 281, 292, 293 
segmentation, 274 

LlnllneF. See lnLlne 
Lisa,3-5 

assembler macros, 275 
MacDS debuggers, 301, 302 
Pascal, 70, 71 

List window 
closing, 91 
displaying a program, 77 
tracing in, 80, 89 
with output window, 81, 86, 87 

Literal, 130, 134 
Local area network, 316, 324, 325 
Logical block, 309, 310, 3J2, 313 
Long integer, 53, 191 
LPRINT, 86 

MacAsm, 272, 273, 275, 276 
MacDS,272,273,276 

assembler, 287-291 
debuggers, 264, 300-305 
editor, 283-287 
exec, 279, 281-283 
files, 278 
linker, 292-295 
packSyms, 295-297 
programs, 277 
rmaker, 298, 299 
transfer menu, 278, 279 

Macintosh BASIC, 6, 100 
introduction, 122 
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compatibility with Macintosh Pascal, 123 
data types, 123, 130 
debugging, 129 
editing a program, 123-125 
example program, 141-149 
graphics, 134-139 
numeric operations, 133 
operators, 132 
windows, 126 

Macintosh 68000 Development System. See 
MacDS 

Macintosh Pascal, 6, 52-73 
characteristics, 59 
compared to UCSD & Lisa Pascal, 67-71 
data types, 53 
debugging, 64-67 
Introduction, 52 
data types compared to Macintosh BASIC, 123 
program structure, 54-56 
rules of scope, 53-54 
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toolbox & libraries, 71, 72 
windows, 62-63 

Macpalnt, 11, 12, 42, 137, 273 
Macro,275,276,289,290 
Macsbug,276,301-303 
Macworks, 301, 302 
Macwrlte 

running, 21 
open dialog box, 31 
font and style menus, 31, 40 
file, 273 
use with MacAsm files, 275 
use with MacDS files, 278 

Master directory block, 309, 310 
Memory, 5, 52, 222-224 

addressing,204,223,224,227,251-255 
allocatlon,226 
allocate/deallocate for menus, 155, 160 
deallocate for windows, 191 
debugger display, 301, 302, 303 
display, 36, 226 
dump program, 105-121 
manager, 48, 226 
management in Pascal, 71 
map, 224-227 
OS ~outines, 48 
resident assembler, 272, 275, 276 
segment, 274 
sound buffer, 224, 226 

Menu bar, 29, 153, 155, 159, 160 
Menu bar, saving and restoring, 178 
Menu designing, 29, 30 
Menu ID, 154-156, 159 
Menu Item 

check marks, 158, 176 
command key, 158 
defining, 157 
disabled, 30 
enable/disable, 153, 155, 158, 159, 176 
flash, 232 
icons, 153, 155, 158 
ID, 174, 175 
Microsoft BASIC, 101, 102 
routines, 162 
text, 153·, 155 
type styles, 158 

MenuKey, 162, 166, 167, 174 
Menu manager, 47, 152 

Checkltem, 176 
initialization, 160 
new menu, 155, 156 
MenuSelect, 166 
routines, 162 

Menu routines, 162 
MenuSelect, 162, 166, 167, 175 
Menu title 

HiUteMenu, 167 
MenuSelect, 167 
Microsoft BASIC menu statement, 102 
NewMenu, 155 

Metacharacter, 158, 159 
Microsoft BASIC, 6, 49, 74-119 
Microsoft BASIC-Macintosh BASIC 

comparison, 122, 134, 140 
Mlnlfinder, 31 

assembler, 288 
MacDS exec, 280 
packSyms, 297 
Rmaker, 298 

Mode,2,3,28, 29, 35 
communications, 320, 232 

printer, 244, 245, 286 
transfer in grafport, 193 
6522 times, 233-235 
68000 address, 251-255, 261, 262, 276 
68000 trace, 261 

Modem, 223, 228 
Modem port, 301, 316, 317 
Modem plug wiring, 321, 322 
Modification time 

disk directory entry, 311 
disk sector tag field, 313 

Modifier bits, event 238, 239 
Modifier field, 165 
Modifier key, 239, 240 
Mouse, 8, 10, 48 

event, 163-167, 196, 232 
hardware, 240-243 
in example programs, 166, 167, 174, 175, 

198, 199 
interfilce, 229, 231, 322 
Microsoft BASIC, 99 
Macintosh BASIC example, 141, 142 
position signals, 322 
use with menu, 12, 71, 152 
use with window, 184, 198, 199 

MS-DOS,2 
Multlplan, 42 

Negative image, 4 l 
Negative condition code flag, 261, 262, 264 
Nested Procedure, 54 
Network. See Local area network & AppleTalk 
NewMenu, 155, 156 
NewWindow, 191 
Note pad. See Desk accessory 
Nub,301 
Numeric key pad, 238 

Observe window, 63-65 
Octal, 103 
ON MENU GOSUB, 101 
Open 

document and start application, 273, 274 
file, 17-21 
file attribute, 313 
folder, 41, 43 
grafPort, 191 
Macintosh BASIC output window, 126, 127 
Macintosh BASIC text window, 125 
Macintosh BASIC variable window, 129 
Macintosh Pascal observe window, 64 
Microsoft BASIC file, 93 
object, 12 
window, 181 
window attribute, 182 

Operating System, 5, 8-10 
event handling, 163 
routines, 46, 48, 49 
supervisor state, 250 

OS core, 49 
OS event manager, 48 
OS utilities, 49 
Outline 

font style, 40 
font style in menu, 154, 158 
object, 10 
scrollbar, 199 
window, 183, 196, 198 

Oval 
Macintosh BASIC,. 135, 139 
Microsoft BASIC, 100 

Overflow condition code, 262 
Overrun, 323 

Package manager, 48 
Packed string, 53 
PAL, 223 
P.A.R.C., 2, 3 
Parity 

in serial communications, 318-320, 323 
memory, 223 

Pascal. See also Macintosh Pascal & Lisa 
string display format in MacDB, 301 
strings, 290 

Paste, 15, 16, 78 
Pattern 

in grafPort, 193 
in Macintosh BASIC, 135-137, 139 
scrollbar, 199 
setting in Microsoft BASIC, 100, 135 

Pause menu, 66 
PEEK, 110 
Pen, 59, 100, 134, 137. See also PENSIZE, 

PENMODE 
PENMODE, 100, 137, 139 
PENSIZE, 100, 134, 137, 139 
Picture 

in scrapbook, 16, 17 
Macpalnt, 42 
Microsoft BASIC, 94-97 
qulckdraw, 184, 188, 200, 201, 245 

Pixel,36,37, 137,288 
Plain text, 40, 86 
Plot, procedure in Macintosh Pascal example, 60 
PLOT, Macintosh BASIC statement, 134, 

135, 139 
Pointer, software 

assignment error, 156 
exception vector, 225 
in disk blocks 
in jump table, 228 
Pascal data type, 53 
relation to handle, 155 
stack, 249, 254, 255, 258 
stack notation, 291 
to front window, 187 
to memory block, 226, 227 
to window, 188, 193 

Pointer, Image 
Icon in Macintosh BASIC, 129 
icon In Macintosh Pascal, 65, 66 
mouse, 10-12, 28 
mouse, in menu, 153 

Polygon, 66 
Predecrement, 253, 254, 291 
Primary display area, 224 
Print 

in file menu, 17, 18 
Microsoft BASIC command, 77, 82, 83, 86, 97 
Microsoft BASIC program listing, 91, 125, 

138, 139 
Microsoft BASIC, 44, 92, 93 
Microsoft BASIC example, 106, 109 
MacDS editor, 286 

Printer, 48, 244, 245 
communications, 316, 317 
event, 163 
port, 223, 320 

Procedure 
external, 71 
Macintosh Pascal, 54-56 
resource type, 299 



Program counter, 244, 249, 253, 258 
assembler notation, 291 
MacDB window, 301 

Programmer switch, 230. See also Reset 
Protected, Microsoft BASIC program, 91, 92 
Protocol, 320, 325 

Quickdraw, 47, 59, 72, 123, 134, 180, 192 
globals, 227 
grafPort, 181, 187, 189, 194 
picture, 188, 200, 245 

RAM. See also Memory 
chips, 222 
map, 227 
toolbox routines in, 5, 46, 49, 157, 225, 323 

Read, Pascal 1/0 procedure, 68 
Readln, 62, 68 
Real data type, 130, 133. See also Floating point 
Record 

event, 164-166, 238 
grafPort, 193, 194 
Macintosh Pascal, 53 
menu, 153, 154, 155, 160 
printer data, 245 
window, 187, 188, 191, 192, 200 
window & text edit display In MacsBug, 302 

Rectangle, 72 
In window example program, 189, 190, 

193, 194 
In window grafPort, 192, 193, 201 
Macintosh BASIC, 135, 139 

Region 
of window, 180, 182, 183, 188 
window content, 183, 187, 193-196, 

199-201 
window update, 185, 198, 199, 201 

Register 
68000 processor, 222, 248-258 
6522 VIA, 231-237 
debugger use, 277, 300, 301, 302 
device status, 256 
field In Instruction, 261, 262 
Ust In assembler, 290 
notation In assembler, 291 
use in assembler subroutines, 275 

Relocatable block, 226, 303 
Reset 

68000 machine instruction, 250, 256 
68000 vector, 258 
button, 156,300 
menu RESET, Microsoft BASIC, IOI 
option In Macintosh Pascal, 164 
serial driver, 292 

Resolution 
display, 36, 228 
mouse, 240 
printer, 245 

Resource complier. See RMaker 
Resource file, 42, 43, 47, 153, 155 

icon numbering In, 158 
key translation in, 238 
linker, 292 
MacDS,275,278,280,281 
manager, 47, 155 
RMaker, 298, 299 
type, 299 
window definition in, 186, 187 

RMaker, 275-278, 280-282, 298-300 
ROM 

toolbox, 5, 46, 48, 156, 157, 226, 323 

chips, 223 
addresses,223,227 

Round rectangle, 72, 135 
RS232, 316, 320-322 
RS422,320,321 
RS449,321 
Rules of scope, see Macintosh Pascal 
Run menu 

Macintosh Pascal, 64, 65 
Microsoft BASIC, 79, 80, 82, 88, 89 

SANE, 71, 102 
Save 

before using InLine, 156 
dialog box, 14, 21 
Macintosh BASIC program, 125 
Microsoft BASIC program, 91-92 
registers, 275 

Scalar data type, 53, 68 
Scope, rules of. See Macintosh Pascal 
Scrap manager, 47 
Scrapbook, 16, 17 
Scroll, 33 
Scroll bar, 180, 192, 194, 195, 198-200 

MacDS editor, 283 
Microsoft BASIC, 78 

Scroll button, 199 
Search menu 

MacDS, 285 
Macintosh BASIC, 124, 125 
Microsoft BASIC, 79 

Secondary display area, 323, 324 
Sector, 307-309, 312, 313 
Sector tag, 308, 312, 313 
Segment, 48, 228, 274, 289, 292, 294, 295 
Segment loader, 48, 228, 274 
Sequential file, 75 
Serial communications, 223, 245, 316, 322-324 
Serial driver, 48, 323 
Serial port, 222, 228, 323, 324 
SetEventMask, 164, 166 
Set menu item routines, 162 
SetMenuBar, 160, 162 
SetMenuFlash, 162 
SetRect, 190 
Shaft encoder, 240-243 
ShowWlndow, 191, 192 
Signature, 273, 274, 294, 295, 299, 311 
Single step. See also step-step 

InLine, 156 
MacDB, 302 
Macintosh BASIC, 129 
Macintosh Pascal, 64, 65 
Microsoft BASIC, 79 

Size box, 134, 180, 182 
SizeWlndow, 198 
Smalltalk, 3 
Sound,224,226,228,243,244 

buffer, 140, 224, 226 
driver, 48, 71, 231 
Macintosh BASIC, 140 
Microsoft BASIC, 75 
synthesizer, 77, 244 

SOUND OVER, 140 
Special menu, 47 
Stack pointer, 227, 249, 254, 258, 291 
Standard Apple Numeric Environment. See 

SANE 
Start bit, 318, 320 
StatuS register, 249 

assembler notation, 291 

INDEX 

condition code, 250, 260 
exception processing, use In, 217 
supervisor state bit, 250 
supervisor status byte, 260, 261 

Step-Step, 65 
StlllDown, 166 
Stop. See also Stop sign 
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68000 machine lnstr1,1ction, 249, 250, 262 
Macintosh Pascal, 65, 66 
Microsoft BASIC, 79, 82, 87, 89-91 
sound, 140 

Stop bit, 318-320, 323 
Stop sign, 65, 66 
String 

assembler expressions, use In, 290 
data type In Macintosh BASIC, 130 
Macintosh Pascal data type, 53 
Macintosh BASIC example, 142 
Macintosh BASIC, search In, 124 
Macintosh Pascal, manipulation In, 71 
MacDB display format, 301 
menu definition, use In, 155 
Microsoft BASIC, 75 
resource type, 229 

Style, type. See Font style 
Subdirectory, 43. See also Folder 
Subprogram, 75 

In example program, 85, 86, 110 
Supervisor state, 249, 250, 261 

In exception processing, 258 
Suspend 

application, by desk accessory, 33, 34 
Microsoft BASIC program, 80 

Symbol. See also Apple symbol 
assembler, 289, 290 
command key, 159 
file, 277, 278, 287, 290, 295-297 
Macintosh BASIC, data type In, 130, 132 
Macintosh BASIC, operator In, 132 
MacDB, 301 
undeflned,inlink,292,294 

Sync character, 317 
Synchronous communications, 317, 320, 

323, 325 
SyntaX 

assembler, 276, 287, 291 
Macintosh BASIC, checking In, 122, 124, 126 
Macintosh Pascal & Microsoft BASIC, 

checking in, 86 
Sysbeep, 174 
System dispatch table, 225 
System error handler, 48 
System global, 153, 160, 224-226 

device addresses, 230 
keyboard translation routine pointer, 

238,239 
tick count, 232 

System resource file, 42, 47. See also 
Resource file 

menu resource in, 153, 155 

Tag field, 309, 312, 313 
Text. See also Font 

document, 11 
edit record format in Macsbug, 302 
editing, 14-16, 47 
files for assembler, 282, 283, 295, 296 
file type, 278 
format for saved Microsoft BASIC program, 91 
in menu, 153-155, 157, 162 
in window title, 191 



374 INDEX 

Macintosh Pascal, input in, 62 
Macintosh Pascal, window in, 62 
MacDS, editor, 283, 286 
Microsoft BASIC, 84-86, 92, 93, 99, 100 
mode, 39 
printing, 145 
scrapbook, 16, 17 
window, 180 
window example, 192, 193 

Text only 
file, 273, 278 
editor, 277, 283 

Text window 
Macintosh BASIC, 123-126, 129 
Macintosh Pascal, 65 
menu program example, in, 175, 176 

TEXTFACE,85,86,94, 100 
Thumb, 199, 200 
Timer, in 6522, 231-234 
Title bar, 32, 180, 183, 188, 191, 196 
TONES, 140 
Toolbox, 30, 32, 46-48 

assembler usage, 274, 275 
documentation, 46 
lnLine, access via, 156, 157 
languages, usage by, 49 
Macintosh BASIC usage, 123, 134, 140 
Macintosh Pascal usage, 59, 71, 72 
menu routines, 152, 153, 155, 160, 162 
Microsoft BASIC usage, 75, 77, 94, 

98-100 
RAM routines, 46 
ROM, 223 
routines, locating, 225, 226 
window routines, 180, 185 

Trace 
68000 processor, 250, 258, 259, 261 
Macintosh BASIC, 129 
MacDB, 30 I, 302 
Microsoft BASIC, 80, 88, 89 

TrackMouse, 174, 175 
Transfer menu, 278, 283, 286, 292 
Trap, 226, 259 

assembler usage, 275 
Macsbug, 302, 303 
number in lnLine, 72, 156, 15 7 
number constant, I 7 4 

Trash, 311 
empty, 43 
icon, 20 

TROFF, 80, 88, 89 
TRON, 80, 88, 89 
Type. See Font 
Typeflce. See Font 

UNIX, 8, 43 
Update event, 164, 196-198, 200, 201 
Update region, 185, 198-201 
User interflce, 2-6, 8-10, 14, 29 

MacDB usage, 272 
Microsoft BASIC support, 74, 75, 80, 98, 100 
toolbox, 46-48 

Variable 
giobal,224, 226,227, 230,232 
InLine, 156 
link map, in, 294 
local, 274 
Macintosh BASIC, 122, 125-127, 129, 130 
Macintosh BASIC example, 142 
Macintosh Pascal, 52-54, 56, 63, 64 
menu, 153 
menu example program usage, 155, 160, 

163, 174, 175, 178 
Microsoft BASIC, 75, 80, 82, 90 
Microsoft BASIC example, 81, 83, 107-110 
window example program usage, 189-220 

Variables window, 126, 129 
Vector, 157, 230, 231, 255, 257-259, 300 
Versatile interflce adapter, 232, 233-237 
Vertical retrace manager, 48, 232 
VIA. See Versatile interflce adapter 
Video display, 223, 224, 228. See also 

Vertical retrace manager 
Visible window, 181-183, 185 

in window example program, 185, 187, 
191, 192, 197, 200 

Visible icon, flag in disk directory, 311 
Volume 

sound, 140 
disk, 309, 310 

WaitMouseUp, 166 
Wedge, 72 
Window, 8, 12, 32, 33, 34 

as a mode indicator, 28 
closing with file menu, 18 
designing a program to use, 32 
events, 163, 165 
folder, 12, 41 
frame, 183-185, 188, 198 
linker, 295, 296 
Macintosh BASIC, 122-127, 129, 141, 142 
Macintosh Pascal, 59, 62-66, 71 
Macwrite, 21 
MacDB, 301 
MacDS editor, 283, 284 
manager, 47, 152, 180-201 

manager, use for controlling menus, 152, 
166, 167, 174 

Microsoft BASIC, 74, 75, 77 
Microsoft BASIC, closing, 91 
Microsoft BASIC command, 77, 78, 81 
Microsoft BASIC, controlling in, 103; l<l4 
Microsoft BASIC example, 102, 106-110 
Microsoft BASIC list, 77, 81 
Microsoft BASIC, offscreen, 92, 93 
Microsoft BASIC output, 77, 79, 81 
Micmsoft BASIC, refresh, 94 
minifinder, 282, 283, 288, 297, 298 
plane, 187 
pointer, 188, 193 
record, 187-189, 201 
record in example program, 189, 191, 

192, 194 
record Macsbug display format, 302 
resource, 274 
RMaker, 299 
ROM routines, 46 
size box, 134 
smalltalk, in, 3 
structure region, 188 
update event, 164, 196 

WINDOW, 99, 109 
WINDOW CLOSE, 109 
WINDOW OUTPUT#, 86 
WindowKind, 187 
WindowPic, 188, 256 
Write 

6522 registers, 233 
6522 data, 237 
68000,222 
button in PackSym, 297 
CRT, 232 
disk, 48, 307, 309 
file, 312 
in Pascal text window, 62 
1/0, 223, 248 
memory, 5, 256 
Microsoft Bi\SIC statement, 77 
Pascal statement, 62, 68 
serial driver, 48, 323 
text, 192 
window, inactive or active, 181 

Writeln, 62, 68 

Xerox Corp., 2, 3. See also P.A.R.C.; Alto 
XOn/XOff, 320, 323 

Yeti, 59 
program, 59-67 

YetiCalc function, 59, 60, 66 
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