






















































































































































































































































































































































































































































































































































Environment 

Operating temperature 
Storage temperature 
Relative humidity 
Altitude 

10° C to 40° C (50° F to 104° F) 
-40° C to +47° C (-40° F to 116.6° F) 
5% to 95% (noncondensing) 
0 to 4572 m (Oto 15,000 ft) 

Macintosh II specifications 
Processor 

RAM memory 

ROM memory 

Coprocessor 

Memory management 

Floppy disk 

Hard disk 

External monitors 

Interfaces 

Sound generator 

Keyboards 

MC68020, 32-bit architecture, 15.6672 MHz clock 
frequency 

1 MB, expandable to 8 MB on board (eventually to 128 
MB); expandable to 2 GB in NuBus slots 256 bytes of 
user-settable parameter memory 

256K (standard), expandable to 512K on board 

MC68881 floating-point unit (IEEE standard 754 and 
proposed standard p854) 

Optional MC68851 Paged Memory Management Unit 
(PMMU) 

800K on double-sided disk 3.5-inch floppy disks optional 
second internal disk drive 

Optional internal and external 20 MB, 40 MB, and 80 MB 
SCSI hard disks 

Apple options include 12-inch, 640-by-480 pixel 
monochrome monitor and 13-inch, 640-by-480 pixel 
RGB monitor 

Two Apple Desktop Bus connectors for communication 
with keyboard, mouse, and other devices over low­
speed, synchronous serial bus. Two mini-8 serial 
(RS-422) ports 
Six NuBus internal slots supporting full 32-bit address and 
data lines 
SCSI interface (one internal port, one external port) 
Sound port for external audio amplifier 

Apple custom sound chip (ASC) including 4-voice wave­
table synthesis and stereo sampling generator capable of 
driving stereo mini-phono jack headphones or stereo 
equipment 

Apple Keyboard or Apple Extended Keyboard (Apple 
Desktop Bus) 
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Mouse 

Clock/ calendar 

Line input 

Size and weight 

Main unit 

Apple 
Keyboard 

Mouse 

Apple 
Extended 
Keyboard 
(optional) 

Apple High-
Resolution 
Monochrome 
Monitor 

Apple High-
Resolution 
RGB Monitor 

Environment 

Weight 

Apple Desktop Bus mouse; mechanical tracking, optical 
shaft encoding 3. 54 pulses per mm (90 pulses per inch) of 
travel 

CMOS custom chip with 7-year lithium battery 

Voltage: 90 to 140 VAC and 170 to 270 VAC, 
automatically configured 
Frequency: 48 to 62 Hz 
Max power: 230 watts, not including monitor power 

Height Width Depth 

10.9 to 11.8 kg 140 mm 474 mm 365mm 
(24 to 26 lbs) (5.51 in) (18.66 in) (14.37 in) 

1.0 kg 44.5 mm 418.3 mm 142mm 
(2 lbs 4 oz) (1.75 in) (16.5 in) (5.6 in) 

.17kg 27.9 mm 53.3 mm 96.5 mm 
(6 oz) (1.1 in) (2.1 in) (3.8 in) 

1.6 kg 56.4 mm 486 mm 188mm 
(3 lbs 10 oz) (2.25 in) (19.125 in) (7.4 in) 

7.7 kg 255 mm 310 mm 373mm 
(17 lbs) (10.04 in) (12.2 in) (14.68 in) 

15.45 kg 281 mm 344 mm 402mm 
(34 lbs) (11.06 in) (13.54 in) (15.83 in) 

Operating temperature 10° C to 35° C (50° F to 95° F) 
Storage temperature -40° C to 47° C (-40° F to 116.6° F) 
Relative humidity 5% to 95% (noncondensing) 
Altitude 0 to 3048 m (O to 10,000 ft) 
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Appendix B 

For More Information 

This appendix introduces some valuable information resources for Macintosh 
programmers: books, user groups, and developer support from Apple. 

Where to write for more information 
Several organizations exist to provide support for Macintosh programmers and 
users. 

Apple Programmer's and Developer's Association (APDA) 

Many of Apple's official technical manuals and developer-oriented products pave 
only a limited audience and are not available in stores. The Apple Programmer's 
and Developer's Association (APDA) in Renton, Washington, is an organization that 
makes these books and development tools available through mail-order. Apple 
works closely with APDA to ensure that technical tools and information is available 
on a timely basis. APDA membership is open to anyone. You can get more 
information by contacting APDA at the following address: 

APDA 
290 SW 43rd Street 
Renton, WA 98055 
(206) 251-6548 
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User groups 

For information about Apple user groups in your area, call this toll-free number: 
(800) 538-9696, and ask for extension 500. 

Apple Developer Services 

For information about getting started as a Macintosh developer, contact Apple 
Developer Services at the following address: 

Apple Developer Services 
Mailstop 27-S 
Apple Computer, Inc. 
20525 Mariani Avenue 
Cupertino, CA 95014 

Apple Developer Services also publishes a series of Macintosh Technical Notes 
containing useful information for programmers. 

Apple technical documentation 
To program the Macintosh, you 'll need, as a minimum, the original Inside 
Macintosh: 

o Inside Macintosh, Volumes 1-5 

You may also find the following books helpful. 

o Programmer's Introduction to the Macintosh 

o Macintosh Family Hardware Reference 

o Human lnterf ace Guidelines: The Apple Desktop Interface 

You'll also need a Macintosh development system and the supporting 
documentation. 

The following sections describe the entire Macintosh technical library, including the 
books we've just listed. 
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Original Inside Macintosh (Volumes 1-5) 

The original Inside Macintosh books consist of the following: 

• Volumes 1-3. Definitive guide to the Macintosh Toolbox and Operating System 
for the original 64K ROM. Volume 3 also includes hardware information and 
comprehensive summaries. 

• Volume 4. A delta guide to the Macintosh Plus, introducing the hierarchical file 
system (HFS), the Small Computer System Interface (SCSI), and the other new 
features available with the 128K Macintosh Plus ROM. 

• Volume 5. A delta guide to the Macintosh SE and Macintosh II, introducing 
color, slots, new sound capabilities, the new Apple Desktop Bus (ADB), and all 
the other features available with the 256K versions of the ROM. 

These books are published by Addison-Wesley and are available at bookstores or 
through APDA. 

Inside Macintosh Library 

These books are published by Addison-Wesley and are available in bookstores or by 
mail-order through APDA. 

Besides the present manual, the Inside Macintosh Library consists of the following 
books: 

• Programmer's Introduction to the Macintosh Family. A short guide replete 
with examples, illustrating the ins and outs of Macintosh programming. 

• Macintosh Family Hardware Reference. Describes the hardware of the 
various Macintosh machines. It provides the information you'll need to connect 
non-Apple devices to the computer and to write device drivers or other low-level 
programs. The book consists of three parts, which comprehensively describe the 
classic Macintosh (Macintosh and Macintosh Plus), the Macintosh SE, and the 
Macintosh II . 

• Designing Cards and Drivers for Macintosh II and Macintosh SE. A guide to 
developers who are creating hardware products that will plug into the expansion 
slots of the Macintosh II and Macintosh SE. In the Macintosh II, the interfacing is 
to NuBus; in the Macintosh SE, to the MC68000 bus. Parts of this book are also 
important to application software developers who need to understand slot 
devices . 
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General documentation 
These manuals describe features that are now supported by all Apple computers: 

• Human Interface Gutdeltnes. A description of the Apple user interface for the 
benefit of people who want to develop applications. 

• Apple Numerics Manual. A guide to the Standard Apple Numerics Environment 
(SANE), a full implementation of the IEEE floating-point standard, for developers 
who need high-precision floating-point support. 

Development system documentation 
Apple's Macintosh development system, the Macintosh Programmer's Workshop 
(MPW), is documented in the following manuals: 

• Macintosh Programmer's Workshop 2.0 Reference. A, heart-pounding ride 
through the MPW shell and utilities, including the resource editor (ResEdit), 
resource compiler (Rez), linker, Make facility, and debugger. 

• Macintosh Programmer's Workshop Assembler Reference (Revtston 2.0). 
A guide to the MPW macro assembler for the MC68000 family. (You'll also need 
the appropriate microprocessor documentation from Motorola.) 

• Macintosh Programmer's Workshop C 2.0 Reference. A guide to the MPW C 
compiler. (For a guide to the C language itself, you'll need The C Programmtng 
Language by B. Kernighan & D. Ritchie, or a similar C manual.) 

• Macintosh Programmer's Workshop Pascal 2.0 Reference. A guide to the 
MPW Pascal compiler. 

• MacApp Programmer's Refe'l'ence. A guide to MacApp, an expandable 
Macintosh application based on Object Pascal. 
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Further reading 
In addition to the Inside Macintosh Library, you can benefit from reading some of 
the useful books listed in this section. 

Macintosh programming: 

o Scott Knaster, How to Write Macintosh Software (Howard W. Sams & Co., 1986) 

o Steve Chernicoff, Macintosh Revealed, Volumes 1 and 2 (Hayden Book 
Company, 1985) 

Object-oriented programming: 

o Kurt Schmucker, Object-Oriented Programming for the Macintosh (Howard W. 
Sams & Co., 1986) 

C programming: 

o Jim Takatsuka, Fred A. Huxham, and David Burnard, Using the Macintosh 
Toolbox with C (Sybex Books, Inc., 1985) 

Assembly-language programming: 

o Dan Weston, The Complete Book of Macintosh Assembly Language 
Programming, Volumes 1 and 2 (Scott, Foresman and Co., 1986) 

o Gerry Kane, Doug Hawkins, and Lance Leventhal, 68000 Assembly Language 
Programming (Osborne/McGraw-Hill, 1981) 

o Motorola, Inc., M68000 16132-Btt Microprocessor Programmer's Reference 
Manual (Prentice-Hall, 1984) 

AppleTalk and networking: 

o Apple Computer, Inside AppleTalk (APDA, 1987) 

The UNIX Operating System: 

o Maurice J. Bach, The Design of the UNIX Operating System (Prentice Hall, 1986) 

o S. R. Bourne, The UNIX System (Addison-Wesley, 1983) 

o Brian W. Kernighan and Rob Pike, The UNIX Programming Environment 
(Prentice-Hall, 1984) 
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Glossary 

access path: A description of the route that the 
File Manager follows to access a file; created when 
a file is opened. 

activate event: An event generated by the 
Window Manager when an inactive window 
becomes the active window. 

active window: The frontmost window on the 
desktop. 

ADB: See Apple Desktop Bus. 

additive color primaries: Three colors of light 
(red, green, and blue) that can be combined to 
produce a wide range of other colors; not the 
same as the subtractive primaries (magenta, 
yellow, and cyan) used with colored pigments. 

address: A number that specifies a location in 
memory . 

Address Mapping Unit (AMU): The IC in the 
Macintosh II that performs 24- to 32-bit address 
mapping. Can be replaced by the optional 
PMMU. 

address space: The set of all addresses a 
computer is capable of generating. In a 
Macintosh, the address space includes not only 
all of the memory, but the address-mapped I/0 
devices as well. 

alert: A warning or report of an error, in the 
form of an alert box, sound from the Macintosh's 
speaker, or both. 

alert box: A modal dialog box that appears on 
the screen to convey an alert. 

A-line instructions: Unimplemented 
68000-family instructions, used by the Macintosh 
to implement Toolbox and Operating System 
calls. 

allocate: To reserve an area of memory for use. 

allocation block: Volume space composed of 
multiples of logical blocks. 

amplitude: The amount by which a time-varying 
quantity, such as sound pressure, deviates from 
some reference point, such as zero pressure. 

analog board: The circuit board in a Macintosh 
that contains the power supply and video circuits. 
See digital board. 

Apple Desktop Bus (ADB): A low-speed serial 
bus that connects the keyboard, mouse, and 
optional input devices to the Macintosh SE and 
Macintosh II. 

Apple Sound Chip (ASC): A custom IC with dual 
waveform buffers and pulse-width modulators for 
enhanced sound capability on the Macintosh II. 

AppleTalk Manager: An interface to a pair of 
device drivers that enables programs to send and 
receive information via an AppleTalk network. 

application: A Macintosh program, such as 
MacPaint or the Finder, that runs stand-alone. An 
application's file type is 'APPL'. 
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application font: The font your application will 
use unless you specify otherwise-Geneva, by 
default. 

application heap: The portion of the heap 
available to the running application program and 
the Toolbox. 

application list: A data structure, kept in the 
Desktop file, for launching applications from their 
documents in the hierarchical file system. For 
each application in the list, an entry is maintained 
that includes the name and signature of the 
application, as well as the directory ID of the 
folder containing it. 

application space: The area of memory that is 
available for dynamic allocation by applications. 

ascent: The vertical distance from a font's base 
line to its ascent line. 

ascent line: A horizontal line that coincides with 
the tops of the tallest characters in a font. 

asynchronous communication: A method of 
data transmission where the receiving and sending 
devices don't share a common timer, and no 
timing data is transmitted. 

asynchronous execution: After calling a 
routine asynchronously, a program is free to 
perform other tasks until the routine is completed. 

auto-key event: An event generated repeatedly 
when the user presses and holds down a character 
key on the keyboard or keypad. 

auto-key rate:· The rate at which a character key 
repeats after it has begun to do so. 

auto-key threshold: The length of time a 
character key must be held down before it begins 
to repeat. 

A/UX: Apple's enhanced implementation of the 
standard AT&T UNIX operating system. 

baseline: A horizontal line that coincides with 
the bottom of each character in a font, excluding 
descenders (such as the tail of a p). 
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baud: The unit of measure of bit rate. See bit 
rate. 

Binary-Decimal Conversion Package: A 
Macintosh package for converting integers to 
decimal strings and vice versa. 

bit image: A collection of bits in memory that 
represent a two-dimensional surface. For 
example, the screen is a visible bit image. 

bit map: A set of bits that represents the position 
and binary state of a corresponding set of items. 
(See bit image.) In QuickDraw, a bitMap is a 
special data type consisting of a pointer to a bit 
image, the row width of that image, and its 
boundary rectangle. 

bit rate: The information capacity of a 
communications channel, measured in baud, or 
the number of bits-both data and 
nondata-carried by the channel per second. Bit 
rate is often miscalled baud rate. See baud. 

blind transfer: On a SCSI device, a data transfer 
without polling of the receiving device to confirm 
the success of the transfer. 

block: A group regarded as a unit; usually refers 
to data or memory in which data is stored. 

block device: A device that reads and writes 
blocks of bytes at a time. It can read or write any 
accessible block on demand. { 

boot blocks: The first two logical blocks of a 
volume, which contain the system startup 
information. 

bridge: An intelligent link between two or more 
AppleTalk networks. 

buffer: A holding area in RAM where 
information can be stored temporarily. 

bundle: A resource (of type 'BNDL') that maps 
local IDs of resources to their actual resource IDs; 
used to associate file references and icon lists for 
the Finder. 



button: A standard Macintosh control that 
causes some immediate or continuous action 
when clicked or pressed with the mouse. See radio 
button. 

catalog tree file: A file that maintains the 
relationships between the files and directories on 
a hierarchical directory volume. It corresponds to 
the file directory on a flat directory volume. 

cell: The basic component of a list from a 
structural point of view; a cell is a box in which a 
list element is displayed. 

channel: A queue that's used by an application 
to send commands to the Sound Manager. 

character code: An integer representing the 
character that a key or combination of keys on the 
keyboard stands for. 

character device: A device that reads or writes a 
stream of characters, one at a time. It can neither 
skip characters nor go back to a previous 
character. 

character image: An arrangement of bits that 
defines a character in a font. 

character key: A key that generates a keyboard 
event when pressed; that is, any key other than a 
modifier key. 

character offset: The horizontal separation 
between a character rectangle and a font 
rectangle; that is, the position of a given character 
within the font's bit image. 

character origin: The point on a baseline used 
as a reference location for drawing a character. 

character positio_n: An index into an array 
containing text, starting at zero for the first 
character. 

character rectangle: A rectangle enclosing an 
entire character image. Its sides are determined 
by the image width and the font height. 

character style: A set of stylistic variations, such 
as bold, italic, and underline. 

character width: The distance to move the pen 
from one character's origin to the next character's 
origin. 

check box: A standard control that displays a 
setting, either checked (on) or unchecked (ofO. 
Clicking inside a check box reverses its setting. 

Chooser: A desk accessory that provides a 
standard interface so that device drivers can 
solicit and accept specific choices from the user. 

classic Macintosh: A term encompassing the 
original Macintosh (128K and 512K models), the 
Macintosh 512K enhanced, and the 
Macintosh Plus. 

Clipboard file: The file used by the Scrap 
Manager and applications for holding data that is 
cut and pasted. 

clipping: Limiting drawing to within the bounds 
of a particular area. 

clipping region: The region to which an 
application limits drawing within a graphics port. 

clock chip: A special chip in which parameter 
RAM and the current date and time are stored. 
This chip is powered by a battery when the system 
is off, thus keeping correct time and preserving the 
parameter RAM information. 

closed file: A file without an access path. Closed 
files cannot be read from or written to. 

code resource: A resource that contains a 
program's code-most commonly a resource of 
type 'CODE' (for applications and MPW tools), 
but other resource types such as 'DRVR' and 'PDEF' 
also contain code. 

code segment: An individual 'CODE' resource, 
comprising part of the code of a Macintosh 
application. Segments are loaded in and out of 
memory by the Segment Loader. 

color lookup table: A table that translates color 
specifications into their corresponding hardware 
values. 
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Color Picker: The desk accessory that enables 
the user to select colors for the display. 

Color QuickDraw: An expanded version of 
QuickDraw that performs the graphic operations 
on the color display of the Macintosh II. 

command file: (MPW, UNIX) A file consisting 
of executable commands that can be run from the 
shell. Also called a script. 

compaction: The process of moving allocated 
blocks within a heap zone in order to collect the 
free space into a single block. 

content region: The area of a window that the 
application draws in. 

control: An object in a window on the Macintosh 
screen with which the user, using the mouse, can 
cause instant action with visible results or change 
settings to modify a future action. The control is 
internally represented in a control record. 

control character: A nonprinting character that 
controls or modifies the way information is 
printed or displayed. In the Apple II computer 
family, control characters have ASCII values 
between 0 and 31, and are typed from a keyboard 
by holding down the Control key while pressing 
some other key. In the Macintosh family, the 
Command key performs a similar function. 

control definition function: A function called 
by the Control Manager when it needs to perform 
type-dependent operations on a particular type of 
control, such as drawing the control. 

Control Manager: The part of the Toolbox that 
provides routines for creating and manipulating 
controls, such as buttons, check boxes, and scroll 
bars. 

Control Panel: A desk accessory that lets you 
change the speaker volume, the keyboard repeat 
speed and delay, mouse tracking, and other 
features. 
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control template: A resource that contains 
information from which the Control Manager 
can create a control. 

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

creator: One of the fields in a file that helps to 
identify the file. In a document file, the creator 
field normally contains the signature of the 
application that created the document. See 
signature. 

cursor: A 16-by-16 bit image that appears on the 
screen and is controlled by the mouse; called the 
"pointer" in Macintosh user manuals. 

data bits: Data communications bits that encode 
transmitted characters. 

data buffer: Heap space containing information 
to be written to a file or device driver from an 
application, or to be read fr om a file or device 
driver to an application. 

data fork: The part of a file that contains data 
accessed via the File Manager. 

data frame: A packet plus accompanying frame 
control information, the form in which data is 
handled at the lowest level of AppleTalk. See 
packet. 

Datagram: A packet in AppleTalk. 

data rate: The number of data bits carried by a 
communication channel per second. Not the 
same as bit rate. See baud, bit rate. 

date/time record: An alternate representation 
of the date and time, which is stored on the clock 
chip in seconds since midnight, January 1, 1904. 

dead key: A key press for which there is no 
corresponding event; for example, the 
combination of the Option key and another key 
that generates an accent for the next character 
typed. (The accented character is reported as a 
single key-down event.) 



declaration ROM: Read-only memory on a 
NuBus expansion card that contains information 
about the card and may also contain code or other 
data. 

default button: In an alert or modal dialog, the 
button whose effect will occur if the user presses 
Return or Enter. 

deferred printing: Writing a representation of a 
document's printed image to disk or to memory, 
and then printing it (as opposed to immediate 
printing). 

definition function: A function, stored as a 
resource, that determines the appearance and 
behavior of a particular Toolbox object such as a 
window. 

definition procedure: A procedure, stored as a 
resource, that determines the appearance and 
behavior of a particular Toolbox object such as a 
menu. 

delta guide: A description of something new in 
terms of its differences from something the reader 
already knows about. The name comes from the 
way mathematicians use the Greek letter delta (A) 
to represent a difference. 

derived font: A font modified, as by scaling or 
slanting, before it is drawn on the screen. 

descent: The vertical distance from a font's base 
line to its descent line. 

descent line: A horizontal line that coincides 
with the bottoms of the characters in a font. 

desk accessory: A "mini-application," 
implemented as a device driver, that can be run at 
the same time as an application. Desk accessories 
are files of type 'DFIL' and creator 'DMOV', and 
are installed by using the Font/DA Mover. 

Desk Manager: The part of the Toolbox that 
supports the use of desk accessories from an 
application. 

desk scrap: The place where data is stored when 
it is cut (or copied) and pasted among 
applications and desk accessories. 

desktop: The screen as a surface for doing work 
on the Macintosh. 

Desktop file: A resource file in which the Finder 
stores the version data, bundle, icons, and file 
references for each application on the volume. 

device: A part of the Macintosh, or a piece of 
external equipment, that can transfer information 
into or out of the Macintosh. 

device driver: A program that controls the 
exchange of information between an application 
and a device. 

device driver event: An event generated by one 
of the Macintosh's device drivers. 

Device Manager: The part of the Operating 
System that supports device 1/0. 

device resource fl.le: An extension of the 
printer resource file, this file contains all the 
resources needed by the Chooser for operating a 
particular device (including the device driver 
code). 

dial: A control with a movable indicator that 
displays a quantitative setting or value. Depending 
on the type of dial, the user may be able to change 
the setting by dragging the indicator with the 
mouse. 

dialog: Same as dialog box. 

dialog box: A box that a Macintosh application 
displays in order to request information, or in 
order to report that it is waiting for a process to 
complete. A dialog is internally represented in a 
dialog record. 

Dialog Manager: The part of the Toolbox that 
provides routines for implementing dialogs and 
alerts. 
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dialog record: The internal representation of a 
dialog, where the Dialog Manager stores all the 
information it needs to operate on that dialog. 

dialog template: A resource that contains 
information from which the Dialog Manager can 
create a dialog. 

digital board: The circuit board in a Macintosh 
that contains- the RAM, ROM, microprocessor, 
and other digital logic circuits. Also called the 
main logic board. See analog board. 

dimmed: Drawn in gray rather than black. 

directory: A subdivision of a volume that can 
contain files as well as other directories; 
equivalent to a folder. 

disabled: A disabled menu item or menu is one 
that cannot be chosen; the menu item or menu 
title appears dimmed. A disabled item in a dialog 
or alert box has no effect when clicked. 

Disk Driver: The device driver that controls data 
storage and retrieval on 3.5-inch floppy disks. 

Disk Initiali7.ation Package: A Macintosh 
package for initializing and naming new disks; 
called by the Standard File Package. 

disk-inserted event: An event generated when 
the user inserts a disk in a disk drive or takes any 
other action that requires a volume to be 
mounted. 

document window: The standard Macintosh 
window for presenting a document 

double-click time: The greatest interval between 
a mouse-up and mouse-down event that would 
qualify two mouse clicks as a double-click. 

draft printing: Another term for immediate 
printing. 

drag region: A region in a window frame. 
Dragging inside this region moves the window to a 
new location and makes it the active window unless 
the Command key is down. 

266 Glossary 

drive number: A number used to identify a disk 
drive. The internal drive is number 1, the external 
drive is number 2, and any additional drives have 
larger numbers. 

drive queue: A list of disk drives connected to 
the Macintosh. 

driver 1/0 queue: A queue containing the 
parameter blocks of all 1/0 requests for one device 
driver. 

driver name: A sequence of up to 255 printing 
characters used to refer to an open device driver. 
Driver names always begin with a period (.). 

edit record: A complete editing environment in 
TextEdit, which includes the text to be edited, the 
grafPort and rectangle in which to display the text, 
the arrangement of the text within the rectangle, 
and other editing and display information. 

Elementary Functions Package: A Macintosh 
package that supports transcendental functions in 
extended-precision arithmetic according to the 
IEEE Standard 754. 

empty handle: A handle that points to a NIL 
master pointer, signifying that the underlying 
relocatable block has been purged. 

event: A notification to an application of some 
occurrence that the application may want to 
respond to. 

event-driven: A style of programming in which 
program actions are based on events generated by 
the user, rather than on some sort of fixed script. 

Event Manager: See Toolbox Event Manager 
or Operating System Event Manager. 

event mask: A parameter passed to an Event 
Manager routine to specify which types of events 
the routine should apply to. 

event queue: The Operating System Event 
Manager's list of pending events. 



event record: The internal representation of an 
event, through which your program learns all 
pertinent information about that event. 

exception: An error or abnormal condition 
detected by the processor in the course of 
program execution; includes interrupts and traps. 

exception vector: One of 64 vectors in low 
memory that point to the routines that are to get 
control should an exception occur. 

exclusive OR: A logical operation that produces 
a true result if one of its operands is true and the 
other false, and a false result if its operands are 
both true or both false. 

extents tree file: Contains the locations and 
sizes of the extents making up a file on a volume. 
See file extent. 

external reference: A reference to a routine or 
variable defined in a separate compilation or 
assembly. 

file: A named, ordered sequence of bytes; a 
principal means by which data is stored and 
transmitted on the Macintosh. A file consists of a 
data fork and a resource fork. 

file control block: A fixed-length data structure, 
contained in the file-control-block buffer, where 
information about an access path is stored. 

file directory: The part of a volume that 
contains descriptions and locations of all the files 
and directories on the volume. There are two 
types of file directories: hierarchical file 
directories and flat file directories. 

file extent: A series of contiguous allocation 
blocks. 

File Manager: The part of the Operating System 
that supports file I/O. 

filename: A sequence of up to 31 printing 
characters (excluding colons), which identifies a 
file. See pathname. 

file object: A resource of type 1FOBJ1• 

file reference: A resource (type 1FREF1) that 
provides the Finder with file and icon information 
about an application. 

file tags: Information associated with each 
logical block, designed to allow reconstruction of 
files on a volume whose directory or other file­
access information has been destroyed. 

file type: A four-character sequence, specified 
when a file is created, that identifies the type of 
file. (Examples: 'TEXT', 'APPL', 'MPST'.) 

Finder: The application that maintains the 
Macintosh desktop and launches other programs. 
The Finder is also the default startup application. 

Finder information: Information that the 
Finder provides to an application upon starting it, 
telling it which documents to open or print 

fixed-point number: A signed 32-bit quantity 
containing an integer part in the high-order word 
and a fractional part in the low-order word. 

fixed-width font: A font whose characters all 
have the same width. 

-~ 

flat file system: The nonhierarchical file system 
used on 400K disks and Macintosh XL hard disks. 

Floating-Point Arithmetic Package: A 
Macintosh package that supports extended­
precision arithmetic according to IEEE Standard 
754. 

floating-point coprocessor (MC68881): A 
coprocessor chip on the Macintosh II that 
provides high-speed support for extended­
precision arithmetic. 

folder: A holder of documents and applications 
on the desktop. Folders, like subdirectories, allow 
you to organize information in any way you want. 

fond: A resource of type 'FOND' containing 
information about a family of fonts and used by 
the Font Manager to provide the appropriate fonts 
to an application. 
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font: A complete set of characters of one 
typeface. A font may be restricted to a particular 
size and style, or may comprise multiple sizes or 
multiple sizes and styles. 

font association table: The table of font 
resources in a fond. 

font characterization table: A table of 
parameters in a device driver that specifies how 
best to adapt fonts to that device. 

Font/DA Mover: An application, available on 
the System Tools disk, used for installing desk 
accessories in the System file. 

font family: A group of fonts of one basic design 
but with variations in, for example, weight and 
slant. 

font height: The vertical distance from a font's 
ascent line to its descent line. 

Font Manager: The part of the Toolbox that 
supports the use of various character fonts for 
QuickDraw when it draws text. 

font number: The number by which you 
identify a font to QuickDraw or the Font Manager. 

font record: A data structure, derived from a 
font resource, that contains all the information 
describing a font. 

font scaling: Deriving a font from a larger or 
smaller font by shrinking or expanding it. Scaled 
fonts in larger sizes are usually not as attractive as 
the installed font. 

font size: The size of a font in points; equivalent 
to the distance between the ascent line of one line 
of text and the ascent line of the next line of single­
spaced text. 

fork: One of the two parts of a file; see data fork 
and resource fork. 

four-tone record: A data structure describing 
the tones produced by a four-tone synthesizer. 
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four-tone synthesizer: The part of the Sound 
Driver used to make simple harmonic tones, with 
up to four "voices" producing sound 
simultaneously. 

fractional character widths: A font attribute 
that improves the spacing of characters. 

frame: The time elapsed from the start bit to the 
last stop bit during serial communication. 

frame pointer: A pointer to the end of the local 
variables within a routine's stack frame. 

free block: A memory block containing space 
available for allocation. 

free-form synthesizer: The part of the Sound 
Driver used to make complex music and speech. 

frequency: The number of cycles per second 
(also called hertz) at which a wave oscillates. 

full-duplex communication: A method of data 
transmission in which two devices transmit data 
simultaneously. 

full pathname: A pathname beginning from the 
root directory. A full pathname is a pathname that 
contains embedded colons but no leading colon. 

global coordinate system: The coordinate 
system based on the top-left corner of the bit 
image at (O,O). 

global variable: A variable that is valid for all 
applications. 

go-away region: A region in a window frame. 
Clicking inside this region of the active window 
makes the window close or disappear. 

grafl>ort: A data structure in QuickDraw that 
contains a complete drawing environment, 
including such elements as a bit map, a character 
font, and patterns. 

graphics port: A complete drawing 
environment in QuickDraw (data type grafPott), 
including such elements as a bit map, a character 
font, patterns for drawing and erasing, and other 
graphics characteristics. 



grow region: A window region, usually within 
the content region, where dragging changes the 
size of an active window. 

handle: A pointer to a master pointer, which 
designates a relocatable block in the heap by 
double indirection. 

heap: The area of memory in which space is 
dynamically allocated and released on demand 
by means of the Memory Manager. 

heap zone: An area of memory initialized by the 
Memory Manager for heap allocation. 

HFS: See hierarchical file system. 

hierarchical file system (HFS): The file system 
used on hard disks and SOOK floppy disks. 

hierarchical menu: A menu in which an 
individual menu item can spawn a submenu. 

highlight: To display an object on the screen in 
a distinctive visual way, such as inverting it. 

horizontal blanking interval: The time 
between the display of the right-most pixel on one 
line and the left-most pixel on the next line. 

hot spot: The point in a cursor that is aligned 
with the mouse location. 

icon: A 32-by-32 bit image that graphically 
represents an object, concept, or message. 

icon list: A resource (type 'ICN ') consisting of a 
list of icons. 

icon number: A digit from 1 to 255 to which the 
Menu Manager adds 256 to get the resource ID of 
an icon associated with a menu item. 

image width: The width of a character image. 

immediate printing: Printing a document 
immediately as it is drawn in the printing grafPort. 

initiator: When two SCSI devices communicate 
with each other, the one that issues commands is 
the initiator. A SCSI device typically has a fixed 
role as an initiator or target; for instance, the 
Macintosh always acts as initiator to one or more 
peripherals, such as hard disks, that act as targets. 
See target. 

input driver: A device driver that receives serial 
data via a serial port and transfers it to an 
application. 

insertion point: An empty selection range; that 
is, the character position where text will be 
inserted (marked with a blinking vertical bar). 

interface routine: A routine called from Pascal 
whose purpose is to trap to a certain ROM or 
library routine. 

International Utilities Package: A Macintosh 
package that provides country-independent 
routines for formatting for numbers, currency, 
dates, times, and so on. 

internet: An interconnected group of AppleTalk 
networks. 

internet address: The AppleTalk address and 
network number of a socket. 

interrupt: An exception that's signaled to the 
processor by a device in order to notify the 
processor of a change in condition of the device, 
such as the completion of an I/0 request. 

interrupt handler: A routine that services 
interrupts. 

interrupt vector: A pointer to an interrupt 
handler. 

intrinsic font: A font displayed without 
modification. See derived font. 

invert: To highlight by changing white pixels to 
black and vice versa. 

Glossary 269 



1/0 request: A request for input from or output 
to a file or device driver; caused by calling a File 
Manager or Device Manager routine 
asynchronously. 

item: In dialog and alert boxes, a control, icon, 
picture, or piece of text, each displayed inside its 
own display rectangle. See menu item. 

item list: A list of information about all the items 
in a dialog or alert box. 

IWM: Acronym for Integrated Woz Machine, the 
custom chip that controls the 3.5-inch floppy disk 
drives. 

journaling mechanism: A mechanism that 
allows a program to feed events to the Toolbox 
Event Manager from some source other than the 
user. 

jump table: A table that contains one entry for 
every routine in an application or MPW tool and 
that is the means by which the loading and 
unloading of segments is implemented. 

justification: The horizontal placement of lines 
of text relative to the edges of the rectangle in 
which the text is drawn. 

kern: To draw part of a character so that it 
overlaps an adjacent character. 

kernel: The program in A/UX that operates at 
the lowest level, handling machine-depe!J.dent 
operations such as file management and 
peripheral I/O. 

key code: An integer representing a key on the 
keyboard or keypad, without reference to the 
character that the key stands for. 

keyboard configuration: A resource that 
defines a particular keyboard layout by associating 
a character code with each key or combination of 
keys on the keyboard or keypad. 

keyboard equivalent: The combination of the 
Command key and another key, used to invoke a 
menu item from the keyboard. 
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keyboard event: An event generated when the 
user presses a character key on the keyboard. A 
key-down event is generated when the user presses 
a character key; a key-up event is generated when 
the user releases a character key. Auto-key events 
are repeatedly generated when the user holds 
down a character key. 

keyboard mapping procedure: A routine, 
stored as a resource, that determines the character 
code for each key on the keyboard. 

leading: The amount of blank vertical space 
between the descent line of one line of text and the 
ascent line of the next line of single-spaced text. 

library file: A code file that contains procedures 
and functions available to a program. 

ligature: A character that combines two letters. 

linker: A program that connects program 
segments compiled or assembled at separate 
times so that they can be executed together. 

list definition procedure: A procedure called 
by the List Manager that determines the 
appearance and behavior of a list. 

list element: The basic component of a list. 
From a logical point of view, a list element is 
simply bytes of data. 

List Manager: The part of the Operating System 
that provides routines for creating, displaying, 
and manipulating lists. 

list record: The internal representation of a list, 
where the List Manager stores all the information 
to operate on that list. 

local coordinate system: The coordinate 
system local to a grafPort, imposed by the 
boundary rectangle defined in its bit map. 

localization: The process of adapting an 
application to different languages, which may , 
include conversion to a non-Roman script 
system. 



lock: To temporarily prevent a relocatable block 
from being moved during heap compaction. 

locked file: A file whose data cannot be 
changed. 

locked volume: A volume whose data cannot be 
changed. Volumes can be locked by either a 
software flag or a hardware setting. 

logical block: Volume space composed of 512 
consecutive bytes of standard information and an 
additional number of bytes of information 
specific to the Disk Driver. 

magnitude: The vertical distance between any 
given point on a wave and the horizontal line 
about which the wave oscillates. 

main event loop: In a standard Macintosh 
application program, a loop that repeatedly calls 
the Toolbox Event Manager to get events and that 
then responds to them as appropriate. 

main segment: The segment containing the 
main program. 

manager: The term used to characterize a set of 
data structures and routines that perform a set of 
related Toolbox or Operating System functions. 
For instance, the Window Manager handles the 
display and manipulation of windows on the 
Macintosh screen. 

master pointer: A single pointer to a 
relocatable block, maintained by the Memory 
Manager and updated whenever the block is 
moved, purged, or reallocated. All handles to a 
relocatable block refer to it by double indirection 
through the master pointer. 

memory block: An area of contiguous memory 
within a heap zone. 

Memory Manager: The part of the Operating 
System that dynamically allocates and releases 
memory space in the heap. 

menu: A list of menu items that appears when 
the user points to a menu title in the menu bar and 
presses the mouse button. Dragging through the 
menu and releasing over an enabled menu item 
chooses that item. A menu is internally 
represented in a menu record. 

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

menu definition procedure: A procedure, 
stored as a resource, that is called by the Menu 
Manager and determines the appearance and 
behavior of a particular menu. 

menu item: A choice in a menu, usually a 
command to the current application. 

Menu Manager: The part of the Toolbox that 
deals with setting up menus and letting the user 
choose from them. 

MIDI synthesizer: A Sound Manager 
synthesizer that interfaces with external 
synthesizers via a Musical Instrument Data 
Interface (MIDI) adapter connected to one of the 
serial ports. 

missing symbol: A character (0) to be drawn in 
case of a request to draw a character that is missing 
from a particular font. 

modal dialog: A dialog that requires the user to 
respond before doing any other work on the 
desktop. 

modeless dialog: A dialog that allows the user to 
work elsewhere on the desktop before responding. 

modifier: A program that interprets and 
processes Sound Manager commands as they pass 
through a channel. 

modifier key: A key (Shift, Caps Lock, Option, 
or Command) that generates no keyboard events 
of its own but that changes the meaning of other 
keys or mouse actions. 
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mounted volume: A volume that has been 
inserted into a disk drive and has had descriptive 
information read from it by the File Manager. 

mouse event: An event generated when the user 
presses and releases the mouse button. A mouse­
down event is generated when the user presses the 
mouse button. A mouse-up event is generated 
when the user releases the mouse button. 

mouse scaling: A feature that causes the cursor 
to move farther during a mouse stroke than it 
would have otherwise, provided that the change in 
the cursor's position exceeds the mouse-scaling 
threshold. 

mouse-scaling threshold: A number of pixels 
that, if exceeded by the changes in the cursor 
position within one tick after the mouse is moved, 
causes mouse scaling to occur (if that feature is 
turned on). On the Macintosh Plus, this is 
normally six pixels. 

MPW: The Macintosh Programmer's Workshop, 
Apple's software development system for the 
Macintosh family. 

MPW Shell: The application that provides the 
environment within which the other parts of the 
Macintosh Programmer's Workshop operate. The 
Shell combines an editor, command interpreter, 
and built-in commands. 

MPW tool: An executable program (file type 
'MPST') that is integrated with the MPW Shell 
(contrasted with an application, which runs stand 
alone). 

MultiFinder: A special Finder option available 
with Finder version 6.0 that allows more than one 
Macintosh application to be open simultaneously. 

network event: An event generated by the 
AppleTalk Manager. 

network-visible entity: A named socket client 
on an internet. See internet and socket client. 
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newline character: Any character, but usually 
Return (ASCII code $OD), that indicates the end of 
a sequence of bytes. 

newline mode: A mode of reading data in 
which the end of the data is indicated by a newline 
character (and not by a specific byte count). 

node: A device that's attached to and 
communicates by means of an AppleTalk network. 

nonbllnd transfer: On a SCSI device, a data 
transfer followed by polling of the receiving 
device to confirm the success of the transfer. 

nonbreaking space: The character with ASCII 
code $CA; drawn as a space the same width as a 
digit, but interpreted as a nonblank character for 
the purposes of word wraparound and selection. 

non-HFS: The "flat" file system, used on 400K 
disks and Macintosh XL hard disks. 

nonrelocatable block: A block whose location 
in the heap is fixed and can't be moved during 
heap compaction. 

note synthesizer: Functionally equivalent to 
the Sound Driver's square-wave synthesizer, the 
note synthesizer generates simple melodies and 
other sounds. 

NuBus: A computer bus specification created by 
Texas Instruments and used in the Macintosh II to 
support six expansion slots. 

NuBus slots: Expansion slots in the 
Macintosh II, designed according to the NuBus 
standard created by Texas Instruments. 

null event: An event reported when there are no 
other events to report. 

off-line volume: A mounted volume with all but 
the volume control block released. 

off-screen drawing: Drawing an image in an 
area of RAM other than the display, making it 
possible to prepare an image without disturbing 
the screen. 



on-line volume: A mounted volume with its 
volume buffer and descriptive information 
contained in memory. 

open driver: A driver that can be read from and 
written to. 

open file: A file with an access path. Open files 
can be read from and written to. 

Operating System: The lowest-level software in 
the Macintosh. It does basic tasks such as 1/0, 
memory management, and interrupt handling. 

Operating System Event Manager: The part of 
the Operating System that reports hardware­
related events, such as mouse-button presses and 
keystrokes. 

Operating System Utilities: Operating System 
routines that perform miscellaneous tasks, such as 
getting the date and time, finding out the user's 
preferred speaker volume and other preferences, 
and doing simple string comparison. 

output driver: A device driver that transfers data 
from an application via a serial port. 

overrun error: See hardware overrun error 
and software overrun error. 

package: A set of routines and data types that 
forms a part of the Toolbox or Operating System 
and is stored as a resource. On the original 
Macintosh, all packages were disk-based and 
brought into memory only when needed; some 
packages are now in ROM. 

Package Manager: The part of the Toolbox that 
lets you access Macintosh packages. 

packet: A standardized, variable-length block of 
data sent over a network. 

page: A contiguous segment of main memory. 

page fault: A condition that occurs in a virtual­
memory system whenever the processor tries to 
access a location that is not currently in RAM, and 
that normally causes the system to initiate a page 
swap from the disk. 

Paged Memory Management Unit (PMMU): 
The Motorola 68851 Paged Memory Management 
Unit, an optional integrated circuit that provides 
full memory mapping in the Macintosh II, 
including 24- to 32-bit address mapping and 
virtual memory support. See AMU. 

parameter RAM: Battery-powered RAM 
contained in the clock chip, where settings such as 
those made with the Control Panel desk accessory 
are preserved. 

parity bit: A data communications bit used to 
verify that data bits received by a device match the 
data bits transmitted by another device. 

parity error: The condition resulting when the 
parity bit received by a device isn't what was 
expected. 

partial pathname: A pathname beginning from 
any directory other than the root directory. A 
partial pathname either contains no colons or has 
a leading colon. 

patch: To replace a piece of ROM code with 
other RAM-based system code by "patching" a 
new entry into the trap dispatch table. Also, a 
resource of type 'PTCH' containing the patched 
code. 

pathname: A series of concatenated directory 
and filenames that identifies a given file or 
directory. See also partial pathname and full 
pathname. 

path reference number: A number that 
uniquely identifies an individual access path; 
assigned when the access path is created. 

pattern: An 8-by-8 bit image used to define a 
repeating design (such as stripes) or tone (such as 
gray). 

period: The time elapsed during one complete 
cycle of a wave. 

phase: The amount by which the cycles of one 
wave precede or lag behind the cycles of another 
wave of the same frequency. 
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picture: A saved sequence of QuickDraw drawing 
commands (and, optionally, picture comments) 
that you can play back later with a single procedure 
call; also, the image resulting from these 
commands. 

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

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

pixel: An individual dot on the screen. For 
simple monochrome, the visual representation of 
a single bit in the video RAM (white if the bit is 0, 
black if it's 1). For color or gray-scale video, each 
pixel on the screen may represent several bits in 
the RAM image. 

pixel value: The definition of a color as 
parameter values for a particular display device. 

plane: The front-to-back position of a window on 
the desktop. 

point: The intersection of a horizontal grid line 
and a vertical grid line on the coordinate plane, 
defined by a horizontal and a vertical coordinate; 
also, a typographical term meaning 
approximately 1/72 of an inch. 

pointer: An item of information consisting of 
the memory address of some other item. 

polygon: A sequence of connected lines defined 
by QuickDraw line-drawing commands. 

port: See graphics port. 

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

PostScript: The page-description language used 
with the LaserWriter. 
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print record: A record containing all the 
information needed by the Printing Manager to 
perform a particular printing job. 

Printer Driver: The device driver for the 
currently installed printer. 

printer font: A font designed for printing on the 
LaserWriter and having character shapes defined 
as curved outlines. 

printer resource file: A file containing all the 
resources needed to run the Printing Manager with 
a particular printer. 

printing grafl>ort: A special grafPort 
customized for printing instead of drawing on the 
screen. 

Printing Manager: The routines and data types 
that enable applications to communicate with the 
Printer Driver to print on any variety of printer via 
the same interface. 

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

protocol: A well-defined set of communications 
rules. 

pulse-width encoding: A method of creating 
sound waves by generating a stream of pulses at a 
constant (ultrasonic) rate while varying the widths 
of successive pulses. When the pulse stream is low­
pass filtered, the different-width pulses create the 
different amplitudes of the sound wave. 

purge: To remove a relocatable block from the 
heap, leaving its master pointer allocated but set 
to NIL. 

purgeable block: A relocatable block that can be 
purged from the heap. 

queue: A list of identically structured entries 
linked together by pointers. 

QuickDraw: The part of the Toolbox that 
performs all graphic operations on the Macintosh 
screen. 



radio button: A standard control, one of a set of 
buttons, only one of which can be on at any one 
time. Clicking inside a radio button automatically 
turns off the other buttons in the set. 

RAM: The Macintosh's random-access memory, 
which contains exception vectors, buffers used by 
hardware devices, the system and application 
heaps, the stack, and other information used by 
applications. 

raster: The pattern of parallel lines making up 
the image on a video display screen. The image is 
produced by controlling the brightness of 
successive points on the individual lines of the 
raster. 

raster scanning: The process of generating a 
video image by moving an electron beam rapidly 
and repeatedly in a pattern of closely spaced 
parallel lines. See raster. 

read/write permission: Information 
associated with an access path that indicates 
whether the file can be read from, written to, both 
read from and written to, or whatever the file's 
open permission allows. 

reallocate: To allocate new space in the heap for 
a purged block, updating its master pointer to 
point to its new location. 

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

relocatable block: A block that can be moved 
within the heap during compaction. 

resource: Data or code stored in a resource file 
and managed by the Resource Manager. 

resource attribute: One of several 
characteristics, specified by bits in a resource 
reference, that determine how the resource should 
be dealt with. 

Resource Compiler: A program that creates 
resources from a textual description. The 
Resource Compiler in MPW is named Rez. 

resource data: In a resource file, the data that 
comprises a resource. 

resource description file: A text file that can be 
read by the Resource Compiler and compiled into 
a resource file. The Resource Decompiler 
disassembles a resource file, producing a resource 
description file as output. 

resource file: Common parlance for the 
resource fork of a Macintosh file. 

resource fork: ,The part of a file that contains 
data used by an application, such as menus, fonts, 
and icons. An executable file's code is also stored 
in the resource fork. 

resource header: At the beginning of a resource 
file, data that gives the offsets to and lengths of the 
resource data and resource map. 

resource ID: A number that, together with the 
resource type, identifies a resource in a resource 
file. Every resource has an ID number. 

Resource Manager: The part of the Toolbox that 
reads and writes resources. 

resource map: In a resource file, data that is 
read into memory when the file is opened and 
that, given a resource specification, leads to the 
corresponding resource data. 

resource name: A string that, together with the 
resource type, identifies a resource in a resource 
file. A resource may or may not have a name. 

resource reference: In a resource map, an 
entry that identifies a resource and contains either 
an offset to its resource data in the resource file or 
a handle to the data if it's already been read into 
memory. 

resource type: The type of a resource in a 
resource file, designated by a sequence of four 
characters inside single quotation marks, such as 
'MENU' for a menu resource. 

resume procedure: A procedure within an 
application that allows the procedure to recover 
from system errors. 
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RGB color: A method of displaying color video 
by transmitting the three primary colors (red, 
green, and blue: thus, RGB) as three separate 
signals. 

RGB space: The color space defined by 
coordinate axes corresponding to red, green, and 
blue. 

RGB value: The definition of a color as the 
coordinates of a point in RGB space. 

ROM: The Macintosh's permanent read-only 
memory, which contains the routines for the 
Toolbox and Operating System and the various 
system traps. 

root directory: The directory at the base of a file 
catalog. 

row width: The number of bytes in each row of a 
bit image. 

sampled-sound synthesizer: Functionally 
equivalent to the Sound Driver's free-form 
synthesizer, the sampled-sound synthesizer can 
play prerecorded or application-generated 
sounds. 

scaling factor: A value, given as a fraction, that 
specifies the amount a character should be 
stretched or shrunk before it is drawn. 

SCC: See Serial Communications Controller. 

scrap: A place such as the desk scrap where cut or 
copied data is stored. 

scrap file: The.file containing the desk scrap 
(usually named "Clipboard File"). 

Scrap Manager: The part of the Toolbox that 
enables cutting and pasting between applications, 
desk accessories, or an application and a desk 
accessory. 

screen buffer: A block of memory from which 
the video display reads the information to be 
displayed. 
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screen font: A font designed for printing on the 
screen or on an ImageWriter and character shapes 
defined as bit maps. 

script: A writing system, such as Chinese or 
Arabic. This book is printed in the Roman script. 

script: (MPW and UNIX) Same as command 
file. 

script interface system: A set of routines and 
data structures the Script Manager uses to support 
a particular wirting system or script. 

Script Manager: A set of extensions to the 
Macintosh Toolbox and Operating System that 
enables applications to use non-Roman writing 
systems, such as Japanese, Chinese, Arabic, and 
Hebrew, as well as Latin-based alphabets, such as 
English, French, and German. 

SCSI: See Small Computer System 
Interface. 

SCSI Manager: The part of the Operating System 
that controls the exchange of information between 
a Macintosh and peripheral devices connected 
through the Small Computer System Interface 
(SCSI). 

SE Logic Unit (SELU): A custom gate-array chip 
on the Macintosh SE that handles RAM, video, 
sound, and that selects devices and performs 
other functions. 

sector: Disk space composed of 512 consecutive 
bytes of standard information and 12 bytes of file 
tags. 

segment: One of several parts into which the 
code of an application may be divided. Not all 
segments need to be in memory at the same time. 

Segment Loader: The part of the Operating 
System that loads the code of an application into 
memory, either as a single unit or divided into 
dynamically loaded segments. 



selection or selection range: A series of 
characters, or a character position, at which the 
next editing operation will occur. Selected 
characters in the active window are inversely 
highlighted. 

Serial Communications Controller 
(SCC): The chip that handles serial 1/0 through 
the modem and printer ports. 

serial data: Data communicated over a single­
path communication line, one bit at a time. 

Serial Driver: A device driver that controls 
communication, via serial ports, between an 
application and serial peripheral devices. 

shell: An application or development program 
that interprets commands from the user and 
provides an environment in which other 
programs are executed. 

shell application: The application that takes 
control when you quit another application. See 
also shell, startup application. 

shell program: A program that runs in the 
environment provided by a shell. 

shell script: A stored sequence of commands 
that can be executed by a shell to carry out a 
complex operation such as the compiling and 
linking of several program segments. 

signature: A four-character sequence that 
uniquely identifies an application to the Finder. 

SIMM: see Single In-line Memory Module. 

Single In-line Memory Module (SIMM): A 
memory-expansion module used in some models 
of Macintosh, consisting of a small printed-circuit 
card with eight (sometimes nine) surface-mount 
RAM !Cs and with electrical contacts along one 
edge for insertion into a connector on the main 
logic board. 

Slot Manager: On the Macintosh II, the part of 
the Operating System that controls the exchange 
of information between a Macintosh and cards 
installed in the expansion slots. 

Small Computer System Interface (SCSI): A 
specification of mechanical, electrical, and 
functional standards for connecting small 
computers with intelligent peripherals such as 
hard disks, printers, and optical disks. 

sockets: Software entities within the nodes of a 
network. 

socket clients: A software process in a node that 
owns a socket; see network-visible entity. 

sound buffer: A block of memory from which 
the sound generator reads the information to 
create an audio waveform. 

Sound Driver: The device driver that controls 
sound generation in an application. (Superseded 
by the Sound Manager on the Macintosh II.) 

Sound Manager: The device driver that controls 
sound generation on the Macintosh II. It supports 
all the functions of the older Sound Driver and 
makes it easier to produce music and speech. See 
Sound Driver. 

sound procedure: A procedure associated with 
an alert that will emit one of four sounds from the 
Macintosh's speaker. Its integer parameter ranges 
from 0 to 3 and specifies which sound. 

spooling: See spool printing. 

spool printing: Storing a representation of a 
document's printed image on a disk or in 
memory, then printing it later. 

square wave: A type of sound wave produced by 
switching between two constant amplitudes at an 
even rate. A similar wave with uneven switching 
such that the time at one level is different from that 
at the other is called a rectangular wave. 

square-wave synthesizer: The part of the 
Sound Driver used to produce less harmonic 
sounds than the four-tone synthesizer, such as 
beeps. 

stack: The area of memory in which space is 
allocated and released in last-in, first-out (LIFO) 
order. 
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stack-based routine: A Toolbox or Operating 
System routine that receives its parameters and 
returns its results, if any, on the stack. 

stack frame: The area of the stack used by a 
routine for its parameters, return address, local 
variables, and temporary storage. 

Standard Apple Numeric Environment 
(SANE): The set of methods that provides the 
basis for floating-point calculations in Apple 
computers. SANE meets all requirements for 
extended-precision, floating-point arithmetic as 
prescribed by IEEE Standard 754 and ensures that 
all floating-point operations are performed 
consistently and return the most accurate results 
possible. 

Standard File Package: A Macintosh package 
for presenting the standard user interface when a 
file is to be saved or opened. 

start bit: A serial data communications bit that 
signals that the next bits transmitted are data bits. 

startup application: The application that takes 
control when the system is first started up. 

stop bit: A serial data communications bit that 
signals the end of data bits. 

structure region: A window, in the sense of its 
entire structure. 

style: See character style. 

subdirectory: Any directory other than the root 
directory. 

switch-launch: To launch an application from a 
disk containing a system folder on a floppy-disk­
only system, causing the Macintosh to switch 
folders. 

Switcher: A Macintosh application that allows 
you to keep more than one application loaded in 
memory and to switch from one application to 
another instantly. 
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synchronous communication: A method of 
data transmission where the receiving and sending 
devices share a common timer. 

synchronous execution: After calling a routine 
synchronously, an application cannot continue 
execution until the routine is completed. 

synchronous modem: A modem that provides 
two clocks for synchronous communication with 
its host computer--one clock for sending data 
from the host computer to the modem, and a 
second clock for sending data from the modem to 
the host computer. 

synthesizer: A program that, like a device 
driver, interprets Sound Manager or Sound Driver 
commands and produces sound. 

synthesizer buffer: A description of the sound 
to be generated by a synthesizer. 

system error alert: An alert box displayed by 
the System Error Handler. 

system error alert table: A resource that 
determines the appearance and function of system 
error alerts. 

System Error Handler: The part of the 
Operating System that assumes control when a 
fatal system error occurs. 

system error ID: An ID number that appears in 
a system error alert to identify the error. 

system event mask: A global event mask that 
controls which types of events get posted into the 
event queue. 

System file: Same as system resource file. 

System Folder: The folder that contains the 
System file and the Finder. 

system font: The font that the system uses (in 
menus, for example). In Roman-based writing 
systems, the system font is Chicago, and the 
system font size is 12 points. 



system heap: The portion of the heap reserved 
for use by the Operating System. 

system resource: A resource in the system 
resource file. 

system resource file: A resource file 
containing standard resources, accessed if a 
requested resource wasn't found in any of the 
other resource files that were searched. See 
System file. 

system software: The term used to describe the 
contents of the System Folder: the RAM-based 
software that the Macintosh needs in order to run. 

system startup information: Certain 
configurable system parameters that are stored in 
the first two logical blocks of a volume and that are 
read in at system startup. 

system window: A window in which a desk 
accessory is displayed. 

target: When two SCSI devices communicate 
with each other, the device that carries out an 
operation at the command of the other. A SCSI 
device typically has a fixed role as an initiator or 
target; for instance, the Macintosh always acts as 
initiator to one or more peripherals, such as hard 
disks, that act as targets. See initiator. 

TextEdit: The part of the Toolbox that supports 
the basic text entry and editing capabilities of a 
standard Macintosh application. 

TextEdit scrap: The place where certain 
TextEdit routines store the characters most 
recently cut or copied from text. 

tick: A sixtieth of a second (approximately). 

Time Manager: The part of the Operating 
System that lets you schedule a routine to be 
executed after a given number of milliseconds 
have elapsed. 

Toolbox: Same as User Interface Toolbox. 

Toolbox Event Manager: The part of the 
Toolbox that allows your application program to 
monitor the user's actions with the mouse, 
keyboard, and keypad. 

Toolbox Utilities: The part of the Toolbox that 
performs generally useful operations such as 
fixed-point arithmetic, string manipulation, and 
logical operations on bits. 

track: Disk space composed of 8 to 12 
consecutive sectors. A track corresponds to one 
ring of constant radius around the disk. 

Transcendental Functions Package: A 
Macintosh package that contains trigonometric, 
logarithmic, exponential, and financial 
functions, as well as a random number generator. 

trap: A microprocessor exception caused by 
instruction execution. 

trap dispatch table: A table in RAM containing 
the addresses of all Toolbox and Operating 
System routines in encoded form. 

trap dispatcher: The part of the Operating 
System that examines a trap word to determine 
what operation it stands for, looks up the address 
of the corresponding routine in the trap dispatch 
table, and jumps to the routine. 

trap macro: A macro that assembles into a trap 
word and that is used for calling a Toolbox or 
Operating System routine from assembly 
language. 

trap number: The identifying number of a 
Toolbox or Operating System routine; an index 
into the trap dispatch table. 

trap word: An unimplemented instruction 
representing a call to a Toolbox or Operating 
System routine. 

unimplemented instruction: An instruction 
word that doesn't correspond to any valid 
machine-language instruction but instead causes a 
trap. 
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UNIX: The AT&T UNIX operating system, an 
enhanced version of which is implemented on the 
Macintosh II under the name A/UX. 

unlock: To allow a relocatable block to be moved 
during heap compaction. 

unmounted volume: A volume that hasn't been 
inserted into a disk drive and had descriptive 
information read from it, or a volume that 
previously was mounted and has since had the 
memory used by it released. 

unpurgeable block: A relocatable block that 
can't be purged from the heap. 

update event: An event generated by the 
Window Manager when a window's contents need 
to be redrawn. 

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

User Interface Toolbox: The software in the 
Macintosh ROM that helps you implement the 
standard Macintosh user interface in your 
application. 

VBL task: A task to be executed during the 
vertical retrace interval. See vertical retrace 
queue. 

vector table: A table of interrupt vectors in low 
memory. 

Versatile Interface Adapter (VIA): The I/0 
chip that handles the ADB, real-time clock, and 
various other control signals and interrupts. On 
the Macintosh II', a second VIA handles control 
and interrupts for RAM, SCSI, and NuBus. 

version data: In an application's resource file, a 
resource that has the application's signature as its 
resource type; typically a string that gives the 
name, version number, and date of the 
application. 
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vertical blanking (VBL): An interrupt signal 
generated by the video timing circuit each time it 
finishes a vertical scan, 60 times a second. See 
vertical retrace interrupt. 

vertical blanking interval: The time between 
the display of the last pixel on the bottom line of 
the screen and the first one on the top line; see 
VBL and vertical retrace interrupt. 

vertical retrace interrupt: An interrupt 
generated 60 times a second by the Macintosh 
video circuitry while the beam of the display tube 
returns from the bottom of the screen to the top; 
also known as the vertical blanking interrupt. 

Vertical Retrace Manager: The part of the 
Operating System that schedules and executes 
tasks during the vertical retrace interval. 

vertical retrace queue: A list of tasks to be 
executed during the vertical retrace interrupt. 

VIA: See Versatile Interface Adapter. 

Video Driver: The device driver that handles the 
interface between QuickDraw and a slot-based 
video device. (Macintosh II only.) 

virtual memory: A technique for making a 
computer's memory seem larger than it actually 
is, by keeping programs and data on a mass 
storage device and automatically loading parts of 
them into main memory in such a way that the 
programs run as if all the data were in main 
memory all the time. 

volume: A piece of storage medium formatted to 
contain files; usually a disk or part of a disk. A 
3.5-inch Macintosh disk is one volume. 

volume allocation block map: A list of entries, 
one for each allocation block, that indicate 
whether the block is currently allocated to a file or 
free for use, and which block is next in the file. 



volume attributes: Information contained on 
volumes and in memory indicating whether the 
volume is locked, whether it's busy (in memory 
only), and whether the volume control block 
matches the volume information (in memory 
only). 

volume bit map: Records whether blocks are 
used or unused. 

volume control block: A nonrelocatable block 
that contains volume-specific information, 
including the volume information from the master 
directory block. 

volume information: Volume-specific 
information contained on a volume, including the 
volume name and the number of files on the 
volume. 

volume name: A sequence of up to 27 printing 
characters that identifies a volume; followed by a 
colon (:) in File Manager routine calls to 
distinguish it from a filename. 

waveform: The shape of a wave (a graph of a 
wave's amplitude over time). 

waveform description: A sequence of bytes 
describing a waveform. 

wavelength: The extent of one complete cycle 
ofa wave. 

wave-table synthesizer: Similar to the Sound 
Driver's four-tone synthesizer, the wave-table 
synthesizer produces complex sounds and 
multipart music. 

window: An object on the desktop that presents 
information, such as a document or a message. 
Each window is internally represented in a window 
record. 

window definition fun·ction: A function, 
stored as a resource, that is called by the Window 
Manager and determines the appearance and 
behavior of a particular window. 

window frame: The structure region of a window 
minus its content region. 

Window Manager: The part of the Toolbox that 
provides routines for creating and manipulating 
windows. 

Window Manager port: A grafl>ort that has the 
entire screen as its portRect and is used by the 
Window Manager to draw window frames. 

window template: A resource (type 'WIND') 
that contains information from which the Window 
Manager can create a window. 

word: A group of bits that is treated as a unit; the 
number of bits in a word is a characteristic of each 
particular computer. 

word wraparound: The process of keeping 
words from being split between lines when drawing 
text on the screen. 

working directory: An alternative way of 
referring to a directory. When opened as a 
working directory, a directory is given a working 
directory reference number that is used to refer to 
it in File Manager calls. 

wraparound: The automatic' continuation of text 
from the end of one line to the beginning of the 
next, so that you don't have to press the Return key 
at the end of each line as you type. 
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access path 158 
activate event 37, 39, 50 
active window 49 
additive primary 100 
address error 189 
Address Mapping Unit (AMU) 206 
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alarm clock event 38 
alarm setting 132 
alert 56, 59 
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A-line instruction 25 
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Institute (ANSI) 227 
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Apple DCA filter 180 
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Manager 22 
mouse 235 

Apple Developer Services 257 
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Arrow 96 
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boot block 160 
bridge 181, 183 
bundle 128 
bus error 189 
bus-free phase 175 
button 20, 53, 54 
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c 245 
Calculator 78 
Caps Lock key 40, 42, 43 
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cell 62 
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D 
data bit 177 
data buffer 158 
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data frame 183 
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183 
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default error message 190 
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disk speed controller 142 
Disk-Switch alert box 159 
display screen 167 
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document file 71-72 
Documentor's Workbench (DWB 2.0) 

246 
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E 
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F 
Fedit 160 
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Japanese Interface System 111 
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Menu Manager 72, 97 
message phase 176 
Microsoft Word 180 
MIDI synthesizer 173 
MiniFinder 125 
miscellaneous exception 189 
missing symbol 94, 106 
modal dialog box 56, 59 
modeless dialog box 57 
modem 229 
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modifier 174 
modifier key 40, 42 
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240 
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MPWtool 26 
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screen 125 
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Name-Binding Protocol (NBP) 183 
network event 38, 39 
Network File System (NFS) 
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node 179 
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note synthesizer 173 
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resource attribute 73 
resource data 69, 72 
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RGB 99, 100 
RGB space 100 
RGB value 101 
ROM 2, 14-17, .213 
Routing Table Maintenance Protocol 

(RTMP) 183 
rowwidth 89 
RS-232C 229 
RS-422 228-229 

288 Index 

s 
sampled-sound synthesizer 173 
Save 157 
Save As 157 
scrap file 63 
Scrap Manager 20, 63 
screen buffer 82, 142, 215 
screen font 118 
screen utility resource 78 
script 19, 82, 110 
script interface system 111 
Script Manager 19, 110-112 
ScrnBase 143 
scroll bar 20, 34, 48, 53, 54 
scrolling arrow 46 
scrolling menu indicator 46 
sector 163 
segment 150 
Segment Loader 21, 135, 147, 

150-151 
error 190 

selection phase 175 
serial communication 176-178, 246 
Serial Communications Controller 

(SCC) 177-178, 180, 181, 
192, 216, 217, 228 

serial data 177 
Serial Driver 22, 169, 176-178, 

229 
serial VO 228-229 
serial port 131 
shell 242 
shell application 124 
shell script 242 
Shift key 40, 43, 47, 62 
Shutdown Manager 23 
signature 126 
sine wave 171 
Single In-Line Memory Module 

(SIMM) 212-213 
Slot Manager 22, 209 
Small Computer System Interface 

(SCSI) 3, 163, 175-176, 217, 
227-228 

Manager 22, 175-176 

socket 181 
socket client 181 
software overrun error 178 
Sony Sound Chip 224-225 
sound buffer 142, 188 
Sound Driver 22, 169, 170-172 
sound generator 142, 223-226 
Sound Manager 22, 169, 172-174 

synthesizers 173-174 
sound synthesizer 170 
speaker volume 132 
spooling 116 
spurious attempt 189 
square wave 171 
square-wave sound 224 
square-wave synthesizer 170 
stack 142, 144-146 
stack frame 145 
stack overflow error 190 
Standard Apple Numeric 

Environment (SANE) 184, 
207-208 

Standard File 14 
Standard File Package 21, 77, 154, 

157-158 
dialog box 157 

start bit 177 
Start Manager 23 
startup application 124 
status phase 176 
Stop alert 59 
stop bit 177 
structure region 51 
subdirectory 155 
Switcher 27, 135-137 
switch-launching 123 
synchronous modem 229 
synthesizer buffer 172 
system error 187-190 

recovery 188 
system error alert table 188 
System Error Handler 23, 142, 

146, 186, 187-188 
system error ID 187 
system error messages 189-190 
system event 39 
System file 2, 16, 26, 59, 77-79, 

122 



System Folder 122-123, 131, 133, U 
134 Undo 47 

system font 106 
system heap 141 
system heap zone 145 
system resource 71, 77-78 
system resource file 38, 71, 

77-79, 157 
system shutdown 184-185 
system software 26-27, 122 
system startup 184-185 

alert messages 190 
system startup disk 132, 133 
system startup information 40, 160 
System V Interface Definition 239, 

245 

T 
Tab key 157 
target 175 
telnet 247 
template 76 
TextEdit 20, 58, 60-62, 110, 112 
text editing 60-61 
text justification 112 
tick 43 
Time Manager 23, 185, 186 
Toolbox Event Manager 19, 28-29, 

36-38, 47, 50, 52, 229, 231 
Toolbox Menu Manager 20, 44, 45 
Toolbox Utilities 21 
trace exception 189 
track 163 
Transcendental Functions Package 

23, 77 
Transmission Control 
Protocol/Internet Protocol 
(TCP /IP) 247 
trap 25, 217 
trap dispatcher 24 
trap dispatch table 24 
trap mechanism 24-25 
Trap on Overflow (TRAPV) 

instruction 189 

unimplemented core routine 189 
unimplemented instruction 25 
UNIX Operating System 6, 206, 

238-249 
unlocked block 147 
unmounted volume 158 
unpurgeable block 147 
update event 37, 40, 52 
update region 52 
uppercase 76, 158 
user groups 257 
User Interface Toolbox 7, 14-15, 

18-21 
components 17 

v 
VBL task 185 
Versatile Interface Adapter (VIA) 

192, 216, 217, 222 
version data 127 
vertical blanking interrupt 185, 214 
vertical blanking interval 214 
vertical retrace interrupt 23, 185 
Vertical Retrace Manager 23, 

185-186 
vertical retrace queue 186 
video display 82, 142 
Video Driver 22 
video interface 214-216 
video RAM 188 
video scanning 215 
virtual memory 206 
virtual paging 202 
volume 68, 154 

access 158-159 
volume allocation block map 161 
volume bit map 161 
volume control block 161 
volume information 158, 161 
volume name 158 

w 
waveform 170-172 
waveform description 172 
wavelength 171 
wave-table synthesizer 173 
window 34, 48-52 

regions 51-52 
window definition function 49 
window frame 51, 52 
Window Manager 20, 29, 36, 37, 

48-52, 57, 76, 95, 97 
window template 49 
word 60 
word demarcation 112 
word wraparound 60 
writing direction 112 

x 
XOn/XOff 178 

z 
zero divide 189 
zoom region 51 

Index 289 



® 

Apple® Technical Introduction > $19. 95 FPT 
USA 

The Official 
Publication from 

Apple Compute1; Inc. 

to the Macintosh® Family 

Technical Introduction to the Macintosh Family is an overview of the technical features 
of the Apple® Macintosh® family of computers. Written for experienced Macintosh users 
as well as beginning Macintosh programmers, this book can provide an entry point for 
designers who want to develop software or hardware for the Macintosh. 

With the introduction of the Macintosh SE and Macintosh II, Apple has broadened the 
definition of the Macintosh system with two open machines that add significant new 
hardware and software capabilities to the Macintosh family. This book describes the 
flexible Macintosh software and the hardware architectures of the various models. 

Technical Introduction to the Macintosh Family discusses general hardware design, 
system architecture, and ROM design. 
· It introduces the basic components of the system hardware and software. 
· It describes the graphics-based interface that the Macintosh presents to the user, 
including mouse and keyboard actions, menus, windows, and icons. 
· It describes such unique elements of the Macintosh as Macintosh graphics, system 
software, memory and file management, and the Macintosh Operating System. 
· It describes the Macintosh hardware, comparing the Macintosh Plus, SE, and II. 
· It includes a one-chapter description of the Al~ operating system, Apple's 
implementation of the AT&T UNIX® operating system for the Macintosh II. 

Whether you're an experienced developer for other Apple computers or a newcomer, 
this book provides a starting point for learning and using the software and hardware 
features of the Macintosh computers. 

About the cover: This design represents a new look for the original edition of 
Technical Introduction to the Macintosh Family and all the other books in the Apple 
Technical Library. None of the contents have been changed. 

Apple Computer, Inc. 
20525 Mariani Avenue 
Cupertino, California 95014 
( 408) 996-1010 
TIX 171-576 

Addison-Wesley Publishing Company, Inc. 

Printed in USA. 

51995 

9 780201 177657 

ISBN 0-201-17765-X 


