
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chapter 30:  Technical Topics

interface uses unbalanced lines.

Apple does not follow the RS-449 connector standard
in its 9-pin RS-422 plug. (The standards for RS-422 and
RS-423 specify the RS-449 connector standard, with a
37-pin D connector for primary circuits and a 9-pin D
connector for secondary circuits.)

Wiring for the Macintosh RS-422 Ports

1 Cold ground

2 +5volts

3 Cold ground

4 TXD + (transmitted data)
5TXD —

6 Filtered +12 volts

7 Handshake for printer or carrier detect; also for
external clock in synchronous communication

8 RXD + (received data)

9RXD —
Although power is available on lines 2 and 6, any
connecting devices should not depend on the power; the

available current 1s small and the power is not guaranteed in
future designs.

Wiring for a Null-Modem Cable, RS-422 to RS-422

353



SECTION FOUR: SPECIAL MACINTOSH TOPICS

Wiring for an Adapter Cable to RS-232C

The Mouse Port

The handshake line, marked with an asterisk, may
require different handling depending on the devices. These
two wiring schemes also serve as null-modem cables to an
RS-232C port on another computer.

The balanced RS-422 interface is strapped to the
unbalanced RS-232C form for the Imageerter, or for
RS-423 devices.

Any device connected to the mouse port must emu-
late a mouse. A digitizer pad could be made to emulate a
mouse, generally with additional hardware. A touch screen
could be adapted to Macintosh, although the common
touch-screen technologies lack sufficient resolution for
Mac. These pointing devices may need their own separate
processor and memory to generate suitable signals for a
Macintosh.

Wiring for the Mouse Connector

1 Cold ground

2 +5 volts, filtered
3 Cold ground

4 X-2

5 X-1

6 Not connected
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7 Switch bar for mouse button. Pressing the button
connects this line to ground

8 Y-2
9 Y-1

The X and Y connectors are the quadrature signals
for the horizonral and vertical axes. [f, for some reason,
you want to reverse the mouse action, you can swap X-1
and X-2 or Y-1 and Y-2.

The AppleBus system will not appear until well into
1984. AppleBus uses a shielded, 78 ohm, twisted-pair
cable, supporting 16 nodes over a total path length of 1000
feet (300 meters), terminated at both ends. A transformer
isolates each device from the cable. Information travels
in packets, or frames, similar to SDLC/HDLC communi-
cations.

The packets contain the address of the destination
device in addition to data. So that only one device is send-
ing a message at any given time, bus control is handled by
a master device that polls the other devices (“slaves™)
periodically to determine if there is a message to be sent.
A slave can send a message only after receiving permission
from the master. The master keeps track of the activity of
each slave and polls the active slaves more often than the
inactive ones. The master device can be a server (such as an
intelligent hard-disk drive, or a special device) or it can be a
Macintosh or Lisa. Since being master takes some comput-
ing time that may detract from a computer’s performance,
mastership may pass from device to device.

[f there is no activity for a period, the master stops
polling and sends a “sleeping” message to the slaves, who
then send a wakeup call instead of waiting for a polling
signal.

The sound generator operates during the horizontal
flyback time. The 68000 CPU processes sound-generating

335



CLOCK/CALENDAR

POWER SUPPLY

EXPANSION

SECTION FOUR: SPECIAL MACINTOSH TOPICS

information when it is not busy with the screen—while the
electron beam is traveling back (“flyback”) from the right
edge of the screen to the left edge. The flyback occurs at the
horizontal sweep rate, or every 44.93 microseconds. All
frequencies are built up out of multiples of this time, The
highest possible frequency is twice this period, 89.96
microseconds, or 11.116 KHz (Nyquist limit).

From the programmer’s point of view, there are three
different sound synthesizers:

® The four-tone synthesizer for harmonic tones;
8-bit digital-to-analog conversion.

® The square-wave synthesizer for beeps and
other effects.

® The free-form synthesizer for complex music
and speech.

The very low-power CMOS clock/calendar operates
off the battery and contains its own small separate memory
in a custom chip. Besides date and time, the memory has a
few extra bytes; these could be used to store a computer
configuration—possibly identifying the user as a novice or
expert. An application program could query this informa-
tion and take different strategies depending on the answer.

See Chapter 21 for information about voltage
requirements.

The switching power supply produces +5, +12,
and — 12 volts. The clock and calendar run on a separate
battery, an Eveready No. 523 or equivalent.

If you are really determined, you can expand the
present Mac internally without modifying the existing
boards. By removing the 68000 CPU, installing a special
circuit board into the CPU position and then replacing the
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68000 into the new board, you can bring the 68000 bus off
the main circuit board. Because of ventilation and power-
supply restrictions, you’ll need to mount any additional
circuitry outside or add a fan inside. However you do it,
you’ll need considerable knowledge and skill. Any such
modification will void the warranty.

Production Macintoshes have all chips, including the
68000 soldered in (the ROM might be in a socket). The
main circuit board is a four-layer design; it’s very hard to
remove components without damaging the board. The
best way to remove the 68000 might be to cut its leads,
remove the chip and then each individual lead. The 68000
is destroyed in the process.

Main unit: 9.7W x 10.9D x 13.5H inches
(24.6W x 27.6D x 34.4H cm)
Keyboard: 13.2W x 5.8D x 2.6H inches
(33.6W x 15D x 6.5H c¢m)
Mouse: 2.4W x 4.3D x 1.5H inches
(6W x 10.9D x 3.7H cm)

Main unit: 16.5 Ibs (7.5 kg)
Keyboard: 2.5 lbs (1.2 kg)
Mouse: 0.4 1b (0.2 kg)

Operating temperature: 50 F 1o 104 F (10 C to 40 C)
Storage temperature: —40Fto 122 F (—40C o 50C)
Humidity: 5 percent to 90 percent relative humidity,

non-condensing
Altitude: sea level to 15,000 feet (4500 m)
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Accessory card:  Electronic circuitry printed on a
hardware board (card) that adds features to a
computer. The Macintosh does not take internal
accessory cards.

Acoustic modem:  In computer communications, a device
that uses a small speaker and microphone to convert a
computer’s digital signals into sound and back again;
allows transmission of information via telephone
lines. Acoustic modems have special cups that fit
snugly around the ear- and mouthpieces of a standard
telephone handset.

Alert box:  In Macintosh software, an urgent message on
the screen, generally a warning. You must usually
take some action before Macintosh allows you to
proceed.

Analog-to-digital converter:  An electronic circuit that
changes continuous analog signals into discrete digital
signals; abbreviated A/D. (See digital-to-analog

converter.)

Application program:  Software that does a particular task
the user needs; word processors, spreadsheets, and
graphics programs are applications. (See utility program.)
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ASCII (text file):  American Standard Code for
Information Interchange; a standard scheme for
coding characters as bits of data. Used by nearly all
microcomputers and many large computers. (See

EBCDIC.)

Asynchronous communications: A means of transmitting
data that uses a special signal to indicate when each
transmitted character starts and stops. The receiving
computer therefore does not need precise timing
information to read the data. (See synchronous
communications.)

Audio-output port:  In the Macintosh, the hardware and
software connection that makes sound generation
possible; connected either to the built-in speaker or to
the %-inch audio jack.

BASIC: Beginner’s All-purpose Symbolic Instruction
Code; the most common programming language for
microcomputers. Although BASIC is relatively easy
to learn, it is not especially flexible.

Band, baud rate:  In digital communications, one change
in the transmitted signal per second. At low speeds
(1200 baud or less), one baud corresponds to one bit
per second.

Bir:  Binary digit; the most fundamental unit of digital
information; represents either an electronic on (1) or
off (0). One character is usually eight bits (one byte).

Bit-mapped image: A computer display technique where
a special section of random access memory (RAM) is
set aside for the screen; one bit in RAM corresponds
to one dot (pixel) on the screen. (If the screen has
color or grays, each pixel actually takes more than
one bit.)

Boot: A computer’s start-up process; begins with special
start-up information stored in ROM. The term comes
from “pulling yourself up by your own bootstraps.”
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Brown-out: A period of low-voltage electrical power,
usually caused by heavy demand or equipment
problems at the electrical utility.

Buffer: A portion of memory that takes information
from one device and feeds it to another; acts as a
holding tank if the information from one device is
coming in faster than it can be processed by the other.

Bug: A software problem. Named after a moth that
caused the failure of an early (1945) digital computer
at Harvard; evocative but inaccurate entomology:
moths (and butterflies) are in the order Lepidoptera,
whereas true bugs are in the order Hemiptera.

Byte: A sequence of eight bits; usually equivalent to one
character of information.

Cathode-ray tube (CRT):  The screen used in nearly all
televisions and most computers; an electron beam
(the cathode ray) strikes a phosphor coating on the
screen to produce light.

Central processing wnit (CPU): A computer’s main
information-processing circuit. In a microcomputer,
the CPU is a single silicon chip called the micro-
processor or CPU chip; on larger computers, the
CPU may consist of many chips.

Character width:  In Apple usage for its communications
programs, the number of bits, generally seven or
eight, in a transmitted character; usually described as
the number of data bits.

Chip: A tiny electronic circuit combining many
components built on a base of silicon.

Clicking:  For the Macintosh mouse, pointing at an object
and pressing and releasing the mouse button once.

Clipboard: A region of random access memory that
stores information you Copy or Cut while working
with a Macintosh application. Clipboard information
can be Pasted into files created with the same
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application program or with different programs.
Clipboard contents remain intact until you replace
them or turn off the computer.

Comma-delimited files: A data file in which commas
separate data elements.

Command key (38): A special shift key to the left of the
space bar, used to issue commands to Macintosh
software; equivalent to the control key on other
computers.

Command-line mterface: ~ An old-fashioned way to get
information into and out of a computer; displays
commands a line at a time on the screen.

Communications protocol:  The specific details governing
how information is sent between computers.

Compiler: A program that translates a high-level
programming language (source code) into machine
code that the computer understands; an entire
program is generally compiled as a unit. (See
interpreter and source code.)

Control character:  Normally non-printing ASCII
characters that control operations or perform other
functions. Control characters code for breaks
between pages of text, tabs, line feeds, and so on.

Copy-protected disk: A disk that cannot be copied,
usually because it is in non-standard format.

CPU:  See central processing unit.

CRT:  See cathode-ray tube.

Cursor:  The flashing marker indicating the current
working location on a screen; called a pointer in
Macintosh applications.

Cursor keys: A set of (usually) four keys found on many
computers that can move the cursor in the four
compass directions. The Macintosh keyboard has no

cursor keys, although the accessory numeric keypad
does.
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Daisy wheel:  The printing element in one type of letter-
quality printer; the element resembles a daisy with
embossed letters at the tps of plastic “petals.”

Data:  Any form of information; the raw material that
you process with a program.

Data base: A structured file of information, such as an
address book, organized for storage, retrieval, and

updating.

Data bits:  Bits that code a transmitted character in
computer communications. Seven or eight data bits
usually make up a character; Apple refers to this
number as character width.

Data disk: A disk that contains only data, no programs
or start-up information.

Desk accessory: One of several small programs in the
Macintosh system file that can operate at the same
time as an application program, including an alarm
clock, note pad, calculator, and so on.

Desktop: - The image on the Macintosh screen showing
disk icons and disk windows; produced by the
Finder.

Desktop frle: A hidden data file created on all Macintosh
disks by the Finder; contains housekeeping infor-
mation the Finder uses to keep track of file folders,
icons, etc.

Dialog box:  In the Macintosh, a box on the screen asking
for information that you must supply before the
program can proceed.

Digital civenit: - An electronic circuit that works with
information coded in binary digits.

Digital-to-analog converter:  An electronic circuit that
converts discrete digital signals (bits) into continuous
analog signals; abbreviated D/A. (See analog-to-
digital converter.)
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Digitizer pad: A computer accessory shaped somewhat
like a pad of paper that registers the motion of a
special stylus; used most often for graphics.

Direct-connect modem: In computer communications, a
device that plugs directly into a telephone line and
converts a computer’s digital signals into sound
frequencies and back again; allows transmission of
information via telephone lines.

Directory: A file stored on disk that indexes the location
of information on the disk.

Disk buffer: A special portion of random access memory
that temporarily holds often-used information (for
example, the directory) from the disk; since the
information does not have to be constantly read to
and from the disk, operations are speeded up.

Disk controller:  An electronic circuit that converts
information on the microcomputer bus to a signal
used by the read/write heads in a disk drive.

Disk drive:  An electro-mechanical device that records
information on and plays it back from a magnetic

disk.

Disk-drive port:  In the Macintosh, a parallel port
designed for connection to an external microfloppy

disk drive.

Disk emulation:  Using part of random access memory as
an electronic disk drive; once set aside, this part of
RAM emulates a normal disk drive but runs much
faster. Not possible on the 128-KB Macintosh.

Dot-matrix printer: A printer that creates characters and
graphics out of small dots.

Double-clicking:  For the Macintosh mouse, pointing at
an object and quickly pressing the mouse button
twice.

Dragging:  For the Macintosh mouse, pointing at an
object, then moving the mouse (and object) to
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another screen location while pressing and holding
down the mouse button.

Duvorak keyboard: A keyboard layout devised by August
Dvorak to improve typing efficiency.

EBCDIC:  Extended Binary Coded Decimal Interchange
Code; a scheme for coding characters as bits of data.
Mainly used by large computers. (See ASC/1.)

Echo:  In computer communications, the characters
returned to the sender by the receiving computer. The
echo mirrors the original transmission.

Electronic bulletin boarvd, electronic mail:  Two related
forms of communication; the sender transmits a
message to a central computer that stores the message
until the recipient can retrieve it electronically.

Enter key: A special key on the Macintosh keyboard,
most often used to complete a keyboard entry.

Ergonomics:  Considering the human element in
engineering design. A truly ergonomic computer
both hardware and software—would work
smoothly with people, but the standards are ill-
defined; whether a device is “ergonomic” is usually
decided by the advertising department.

Expansion slot: A place inside the computer for adding
accessory circuit cards; absent in the Macintosh.

Exponentiation:  Raising a number (a) to a power (b); the
number a is multiplied by itself b times. Two cubed is
two times two times two, or two raised to the power
of three.

Fat Mac: A Macintosh with 512 kilobytes of random
access memory.

Field:  In a database file, a unit of information; a
collection of related fields constitutes a record. A
name or zip code would be a field in a complete
address record.
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Finder:  Macintosh software that manages files and disk
directories.

Firmware:  Programs embedded in a computer’s
circuitry; such programs cannot be changed as easily
as a program on disk (software), but are not as fixed
as the other electronic circuits (hardware). Read-only
memory programs are often called firmware.

Formant synthesis: A common method of synthesizing
speech, based on a small number of resonant or
formant frequencies.

Frame store, frame buffer:  In television technology, a
memory buffer for video images.

Full-duplex transmission:  In communications,
simultaneous two-way transmission, as with a
conventional voice telephone. (See half-duplex
transmission. )

Gigabyte: 1024 megabytes; sometimes 1000 megabytes.

Half-duplex transmission:  In communications, trans-
mission between two points that can go in either
direction, but only one way at a time, as in citizens-

band radio.

Handshake: In computer communications, an electrical
signal used by the receiving device to stop
transmission from the sending device untl the data
can be processed. The handshake between printers
and computers allows the printer to catch up with the
characters coming from the computer.

Hardware:  The physical components of a computer—
electronic parts, wires, screws, cases, and so on.

High-level langnage: A programming language such as
BASIC or Pascal that incorporates elements of
English into its syntax.

[-beam pointer:  The standard Macintosh text-editing
cursor.

366



Glossary

Icon:  In the Macintosh, small graphic symbols that
represent files or functions.

Impact printer: A printer that forms characters by
physically striking an inked ribbon against paper.

Initializing (a disk): Placing address markers on new
disks so the disk drive can locate information.

Ink-jet printer: A printer that forms characters or images
by squirting tiny drops of ink onto paper.

Interface:  The common boundary between two entities,
such as user and computer, printer and computer.

Internal modem: A modem built into a computer; not
possible with the Macintosh.

Interpreter: A program that translates a high-level
programming language into machine-readable code;
the translation is done line by line. (See compiler.)

Kilobyte (KB): 1024 bytes; the most common measure of
computer file length or memory capacity. A typical
double-spaced typewritten page is 1.5 KB.

Laser printer: - A printer that forms images by scanning a
laser beam across a photoconductive drum; after
electrostatic development, the printer puts the image
on paper with xerography.

Light pen: A computer pointing device shaped like a pen
in which a light receptor senses the scanning beam
across a CRT face. Not practical with the Macintosh.

Lisp: A high-level programming language used
principally in articifial intelligence research. Lisp is
the progenitor of the Logo programming language.

Logo: A high-level programming language derived from
Lisp. Though simple functions are easy to learn,
complex functions are fairly difheult.

Low-level language: A programming language
(assembler) that is closely related to the intrinsic
operation of a computer. Programs in assembler are
fast and flexible, but also hard to read and write.
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Macintosh, Charles:  Scottish inventor (1766-1843) of
waterproof rubberized fabric, used in mackintosh
(with a “k”) rain jackets.

Magnetic printer: A printer that uses an array of
recording heads to create an image on a magnetic belt.
Toner containing magnetic particles develops the
image, which is then transferred to paper with
xerographic techniques.

Mainframe: A large traditional computer shared by
many users.

Mclntosh, John: Discoverer and cultivator of the
Mclntosh apple in Ontario, 1796. His name was
misspelled by Apple when the Macintosh project
began. '

Megabyte: 1024 kilobytes; sometimes 1000 kilobytes.

Menu bar:  The line with available menus at the top of the
Macintosh screen.

Menu-driven interface: A user-computer interface in
which menu selections usually take up the entire
screen.

Menu-initial interface: A user-computer interface in
which single letters indicate available menu choices.

Menu-word interface:  An user-computer interface in
which single words arranged in a line or two on the
screen indicate available choices.

Microcomputer: A small computer designed in both size
and price to serve (mainly) a single user.

Microfloppy: A 3¥s-inch flexible disk within a semi-rigid
plastic envelope; designed by Sony and used in the
Macintosh.

Microprocessor: A single silicon chip containing
thousands of electronic components, capable of

manipulating information when operated in
conjunction with accessory devices.
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Millisecond:  One-thousandth of a second.

Minifloppy: A 5¥-inch flexible computer disk, currently
the most common in personal computers.

Modem:  An electronic circuit that converts digital signals
into sound frequencies and back again for trans-
mission by telephone lines.

Moire pattern:  Images created by the juxtaposition of
two repetitive structures, for example, the pattern you
see looking through two railings on a distant bridge.

Mouse: A palm-operated pointing device used with the
Macintosh and other computers that registers
movement; contains a signaling switch, the mouse
button.

Nanosecond:  One-billionth of a second, or 0.000000001
second.

Network:  An electronic communications pathway
linking multiple computers and accessories such as
printers and large disk storage units. Any device can
send a message to any other device on the network.

Null-modem: A simple wire connection for commun-
icating between two computers.

Operating system:  Essential software that acts as a traffic
cop within a computer, directing information flow to
and from different components.

Optical character reader (OCR): A machine that scans a
typed or printed document optically, turning the text
into computer code.

Optical disc (witha “c”): A recording and playback
medium. To record, a laser beam makes tiny
deformations on the surface of a reflective marerial; to
play back, a laser beam plays across the same surface,
and a photodetector measures the reflectance
interrupted by the deformations. (Some optical disc
systems use other techniques.)
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Optical fiber: A long thin strand of glass that carries
information as a modulated light beam; can handle far
higher communication rates than ordinary wire
connections.

Option key: A special shift key on the Macintosh; similar
to the Alternate key on some other microcomputers.
Pressing Option at the same time as a character key
produces characters for foreign languages or symbols.

Owerlays: A program fragment stored on disk until
needed by the main program core. With some large
programs, only the main portion fits into random
access memory; the overlays are brought in as needed
for specific tasks, each overlay replacing ones no
longer in use.

Pantograph: A mechanical device with a series of rods
and joints that can reproduce drawings at different
scales.

Yarity:  An error-detection technique that adds up the
number of bits in a character or other unit; the result
is usually noted as an even or odd number. Both
sending and receiving devices compute the parity
independently; a mismatch signals an error.

Pascal: A high-level programming language favored by
many educators.

Phoneme: A phonetic unit of language representing
a single sound and used in speech synthesis.

Phosphor:  Any material that emits visible light when
struck by an electron beam; used in CRTs.

Pixel: A picture element, or single dot in an image.
P 5

Plotter: A mechanical drawing device in which a pen
and/or paper move in both vertical and horizontal
directions to create charts or other graphics.

Power-line conditioner:  An electrical network that filters
out very short anomalies in a power source.
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Printer buffer: A memory buffer between a computer
and a printer. The computer writes characters into the
bufter at high speed and is then free for other tasks;
the mechanical printer reads information out of the
buffer more slowly.

Printer port:  The hardware and software that puts infor-
mation destined for a printer on the wires physically
going to the printer.

Printer sound hood: A printer cabinet made with sound-
deadening material.

Programming language:  The words, symbols, numbers,
and grammar used to give instructions to a computer.

Proportional spacing:  Printing in which wider letters
(such as M or W) take up more space than narrow
ones (i or ).

Pull-down menu: A set of computer command choices
that appears only when requested; until then, the
menu titles alone appear on the screen.

Random access memory (RAM):  Electronic memory
that can be written to and read from.

Read-only memory (ROM):  Electronic memory that can
normally be written to only once; a user cannot
change its contents.

Relational data base: A data base in which any field or
record can be associated with any other other field
or record.

RS-422,423,232C:  Recommended standards (RS) for
computer interfaces, from the Electronic Industries
Association.

Serapbook:  In the Macintosh, a way to transfer infor-
mation (text, picture, or other data) between files
created with different programs. The Scrapbook
operates the same way as the Clipboard except that it

i1s saved on disk. (See Clipboard.)
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Sereen dump: A pixel-for-pixel screen image printed on
paper or stored in a disk file.

Scroll arrow, bar, box:  On the Macintosh, the symbols
along the borders of a window that show the
window’s position with respect to its contents and
allow the user to change the position.

Serial port:  An electronic interface for computer devices
that sends information in a sequential stream.

Sheet feeder: A mechanical printer accessory that feeds
paper, one sheet at a time, into the printing
mechanism.

Stmplex: A communications channel, such as an
ordinary radio or television broadcast, that always
works one way only.

Software:  The instructions that specify the operation of a
central processor and other computer hardware.

Source code, source program:  The original instructions
(usually in a high-level programming language) that
an interpreter or compiler turns into machine code for
execution on a computer.

Spreadsheet program: A program that manipulates
values laid out in a rectangular grid; the user specifies
interrelationships among the values.

Start-up disk, boot disk: A disk with information
necessary to start computer operations.

Stop bit:  In asynchronous communications, the bit or
bits added to mark the end of each character.

Structured data program:  Any application program that
stores information in a regular, defined way. A
spreadsheet is a structured data program; a word
processor or free-form graphics program is not.

SYLK file: A data file using the SYmbolic LinK format
developed by Microsoft.
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Synchronons communications: A method of sending
computer data in units of generally fixed size, with a
timing (synchronizing) signal at the beginning of each
unit. (See asynchronous communications.)

System disk:  In the Macintosh, a disk containing the
start-up and other utility information, including the
Finder.

Tab-delimited file: A data file in which tabs separate data
elements.

Thermal-transfer printer: A dot-matrix printer design
that uses small heated pins to melt small dots of
pigment onto paper.

Touch pad: A computer pointing device that the user
operates by moving a finger over a flat surface.

Touch screen: A computer screen that allows the user
to point at objects by touching the screen itself.

Trackball: A computer pointing device with a large
roller that the user turns.

Uninterruptible power supply (UPS): A power system
with a battery and a fast switch; if the normal power
fails, the UPS quickly switches to the battery before
the attached equipment can fail.

Unlity program:  Software needed to support a com-
: 8 . ppotta
puter’s operation rather than a user application. (See
application program.)

Video-controller circuit: - An electronic circuit that takes
digital information and creates the signals necessary
for displaying that information on a CRT.

Video RAM: A portion of random access memory set
aside for buffering screen information. In the Macin-
tosh, video RAM stores a bit-map of the screen
display.

Visial mterface: A modern computer interface using
icons and other visually symbolic information instead
of pure text.
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Warm boot:  The process of resetting a computer to its
start-up state without shutting off the power.

Windows:  In the Macintosh, a technique that partitions
the screen display into several independently
controlled regions.

Word wrap:  Text entry display on a computer in which
the software automatically advances to the next line at
the end of a line; words are preserved as units.

White-protect tab: A small part built into a disk jacket
that is set to prevent accidentally erasing the disk
contents.

Xerography:  The most widely used photocopying
technology, employing a photoconductive drum and
eletrostatic image development.

X-axis:  The horizontal axis in a two-dimensional graph.

Y-axis:  The vertical axis in a two-dimensional graph.
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About the finder... {in Apple menu), 40

Accessories, hardware, 20
Accounting packages, 109
Address book, 106, 107
Air-to-ground radio links, 307
Alarm clock (desk accessory), 40
Alert boxes, 48

Algol, 119

Alternate key, 170

Analog-to-digital (A/D) converters, 263

Answer frequencies, 114, 312
Anti-glare screens, 167

Apple DOS (for Apple I1), 155
AppleBus

for communicatons, 306
technical notes, 355
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AppleLine, 320
Applesoft BASIC, 121

Application-layer protocol

introduction, 305
main discussion, 316

Application programs

introduction, 17
main discussion, 157
choosing, 228

Applications software, 5
ARCNET, 189

Artwork input to MacPaint, 284
ASCII files

meaning in communications, 309

transfer rate in communications, 309
use as disk file to transfer information, 326-332

Assembler/Debugger, 121

Assembly language, 120
Asynchronous communications, 308
Audio-output port, 192

B

BASIC

introduction, 118
Macintosh BASIC from Apple, 119
Microsoft BASIC, 119

main discussion, 121-125

Inaex

Bandwidth, video
Macintosh specification, 351
of video equipment, 344
Battery operation, 239
Baud rate
introduction, 112
main discussion, 309-311
Baudot terminal for the deaf, 296
hardware needed, 310
Bell signal on terminals, 309
Bell 212A protocol
introduction, 214
main discussion, 31C
Bit-mapped screen, 163
Bits, 151
Blind, Macintosh for the, 296-298
Books about Macintosh, 246
Boot program, 160
Border palette (MacPaint), 50, 56
Brown-outs, 238
BSR X-10 switches, 263
Bus (CPU bus), 152
Business graphics, 95-104
Business programs, 103
Bytes, 151

C

Cables
faulty, 235
how to connect, 9-22
unplugging with power on, 236
Caleulator (desk accessory), 41
Caps Lock key, 17, 20, 169
Carriage returns
getting rid of n text file, 324
in communications, 309
Cathode ray tube (CRT)
main discussion, chapter 13
color, 166
color balance, 340
future developments, 273
Cellular radio, 307
Central processing unit (CPU)
main discussion, 152
future developments, 272
IBM PC vs Mac, chapter 23
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Certification for RF interference, 295
Changing disks, 132
Character width
introduction, 112
main discussion, 312
Chart (Microsoft Chart), 96-104
link to Multiplan, 96, 328
Choosing from a file menu, 32
Choosing software, 228
CIE color coordinates for screen, 351
Circuit boards, modifying, 241, 260
Clapp, Douglas, 246
Cleaning, routine, 240
Clearing houses for computers and
the handicapped, 299
Clicking (mouse operation), 29
double-clicking, 33
Clipboard
file formats, 231
operations, 140
RAM storage, 159
Clock/calendar, 157
battery, 12
technical note, 356
Close box, 33

Closed-captioned television programs, 296

Close-up lenses, 338
Closing windows, 37
Color CRT, 166
Color balance

in CRTs, 340

in photographic exposure, 341
Color correction filters, 340
Color screens

as output device, 166

future products, 265

why Macintosh does not have one, 166

Color temperature, 340, 351
Comma-delimited files, 327
Command key

introduction, 18, 20

main discussion, 170
Command-line interface, 222
Command-z (Undo), 45, 65, 76
Communications

introduction to software, chapter 9

introduction to hardware, chapter 19
main technical discussion, chapter 27

for moving data files, chapter 28
Compatibility in software, 230
Compilers, 118
Computer stores, 244
Concentrators, 317
Conditioned telephone lines, 306
Control Manager, 154

SPECIAL MACINTOSH TOPICS

Control Panel (desk accessory), 41
for adjusting keyboard, 171
setting speaker volume, 194

Control key, 170

Control-g (Command-g) code for terminal bell, 309

Copy-protection, 129, 183

CP/M-68K operating system, 226

CP/M-80 operating system
as example of operating system, 155
possible use in hardware accessory, 227

CP/M-86 operating system, 225

CPU, 152

Credit card calls with a modem, 216

Cryptic interface (command-line interface), 3, 222

Cursor (pointer), 29, 175

Cursor keys, 175

D

Daisy-wheel printers, 204
Data
introduction, 17
entering, 159
Data bases, 106
future developments, 276
Data bits
introduction, 112
main discussion, 312
data concentrators, 317
data files, 232
data links between programs, 233
data series in Microsoft Chart, 98-102
data-link layer protocol
introduction, 304
main discussion, 307-313
Database machines, future developments, 277
dBase II files, moving from another computer, 331
Dealers (computer stores), 244
Dedicated telephone lines, 336
Deleting text, 44
Desk accessories
main discussion, 40-46
Alarm Clock, 40
Calculator, 41
Clipboard, 140
Control Panel, 41
how they work, 155
Key Caps, 41
Note Pad, 41
Puzzle, 41
Scrapbook
introduction, 40
file formats, 231
how to exchange information, 141
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Deskrop, 27, 28
Desktop file
software basis, 157
use with directory, 183
Dial-up telephone lines, 306
Dialing with a modem
introduction, 114
main discussion, 216
Dialog boxes, 47, 65, 78, 103
DIF files, 326
Digital facsimile machines, 310
Digital phone lines in future, 274
Digital-to-analog (D/A) converter, 263
Digitizer pad
mtroduction, 177
input/output connection, 193
use in graphic arts, 286
Dimensions of the Macintosh, 357
Direct connection between computers, 306
Directory (disk), 183
Disk-drive port, 193
Disk drives
introduction, 16, 150
main discussion, chapter 16
controller, technical note, 352
double-sided, 352
technical note, 352
Disks
introduction, 16
main discussion, chapter 16
buffer, 184
changing, 132
compatibility, 186
directory, 183
double-sided, 181
duplicating, 129-131
dustcover, 182
ImageWriter file, 138
ejecting, 130, 132, 133
in case of difficulty, 237
with Command-Shift-1, 298
erasing files, 135
technical notes, 182
file folders, 136
formatting, 130
grouping, 136
identification for the blind, 298
ininalizing, 130, 183
microfloppy formats, 182, 185
moving hles, 133
organizing files, 136
printer files, 138
recovering files, 239

Index

Disks (continued)

renaming, 132

saving files, 240

sectors, 182

setting up, 137

system files, 138

trimming, 139

write protection, 183
Displays, future developments, 273
Dot-matrix printers

main discussion, 200

future developments, 265
Double-clicking (mouse operation), 33
Double-sided disk drives, 181
DR Logo, 120
Draft mode (ImageWriter), 200
Drafting machine, 287
Dragging (mouse operation), 30
Drawing tools (MacPaint), 51
Duplex, 312
Duplicating disks, 129-131
Dvorak keyboard, 172

E

EBCDIC character coding, 321
Echo, 312
Editing, essential steps, 42
Ejecting a disk, 130, 132, 133
in case of difficulty, 237
with Command-Shift-1, 298
Electrical storms, 238
Electron beam
creating screen image, 164
recorder, 344
Electronic bulletin boards, 248
Electronic mail, 307
Electronic test-equipment accessories, 264
Electronic typewriter as printer, 205
Embedded formatting commands, 324
Empty Folder, use of, 136
Enter key, 20
Environmental limits, 357
Erasing files
how to do it, 135
technical note, 185
Ergonomic screens, 166
Error detection and correction in
communications, 314
Error-correction promcol, 314
Escape key (Control-[), 170
Event Manager, 154, 160
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Expansion, internal Handshake

how to expand, 356 y introduction, 112

why Macintosh does not have any, 261 main discussion, 313
Expansion slots, IBM PC, 251 Hard disk drives, 188
External monitors, 344 Hardware

introduction, 5
E accessories, 20
Hayes Smartmodems, 214

Facsimile (fax) machines, 310 Heap Ma‘nngc!‘, 160
FFaulty cables, 235 Hearing-impaired, Macintosh for the, 296
FCC certification, 295 High-definition television, 346
File-interchange formats, 326 High-Level Data Link Control (HDLC), 321
File (Microsoft File), 107-109 High-resolution mode (ImageWriter), 201
File System, 154 High-speed modems, 311
Filters and pauses in communications, 313 Horizontal scanning frequency, 351
Financial model builders, 109-110 Horizontal sweep frequency, 343
Einder Hotlines, 244

introduction, 17

how it works, 156, 160 /

on which disks, 138 ’
Firmware (software in ROM), 149 [-Beam pointer
Flyback, 351 !ntroductlon, 43.
Folders for disk files, 136 in word processing, 64
Font data, 155 IBM 3278-4 terminal, 320
Font Manager, 154, 161 IBM PC compared to Macintosh, chapter 23
Font Mover, 139 Icons

Chart, 97
MacPaint, 4, 28
MacWrite, 63
Multplan, 83

Fonts, typesetting equivalents, 291-294
Form-feed paper, 209
Formatting disks, 130
Formatting documents

MacWrite, 66-69 op(':ning an, 31

Microsoft Word, 76-78 \VFIFE{PJIHI, 62
Formulas in Multiplan, 88 ImageWriter
FORTRAN, 118 introduction, 21

main discussion, 197-202
ImageWriter file on disk, 138
Imaging cameras, 289
Identifying disks for the blind, 298

Frame store (frame buffer), 345
Full-duplex, 310

G Initializing disks, 130, 183
Ink-jet printer
Get Info, 38 explanation, 265
gigal}”)"fsz?g noise level, 211
ltches, . . Input/output (I/O rts
Glossary function (Microsoft Word), 72 Pmainud]ipsmgsinn), }::(I)mpter 17

Graphic arts, 283-291 . technical notes, 352-355
Graphs and business graphics, 95-104 [nput/output adapters, 262
Group 3 digital facsimile machines, 310 Inserting text, 43 :

Intelligent terminals, 319

H Interface
introduction, 3
Half-duplex, 310, 312 main discussion, 221-225
Handicapped cryptic, 3
clearing houses for information, 299 future developments, 272
notes for using Macintosh, 296-299 visual, 4
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[nternal expansion, 260

International Standards Organization (ISO), 119

Interpreters, 118
INTERRUPT RESET button
introduction, 12-14
when to use it, 237
Inverters, 239
lon gun (ion deposition) printers, 267
SO protocol layers, 304

J
Joysticks, 177

K

KB, 151
Key Caps (desk accessory), 41
Keyboard
introduction, 17-20
main discussion, chapter 14
adjustment with Control Panel, 171
cable, 12
Caps Lock key, 17, 18, 20
care, 173
Command key, 18, 20
Enter key, 20
one-handed operation, 298
Option key, 18-20, 170
port, 194
Shift key, 17, 18, 20
technical note, 351
unique features, 169
Kilobytes, 131

L

Laboratory instrument controllers, 263
Lambert, Steve, 104
Languages, chapter 10
Laser beam recorders, 344
Laser printers
how they work, 266
noise level, 211
Leased telephone lines, 306
Letter-quality printers, 204
Light meters, 339
Light pens, 176
Line ends in communications, 313
Linking data between programs
main discussion, 233
future developments, 276
Lisa computers
disks, 186

Index

Lisa computers (continued)
screen photography, 337
video image, 165
Lisp, 120
Living Videotext, 80
Local-area-network (LAN) protocols, 306
Local echo, 313
Logo, DR, 120
Logo
introduction, 117
main discussion, 120
Long-distance dialing with a modem, 216-218
Long-term maintenance, 241
Long-term storage, 150
Lotus 1-2-3
interface, 223
moving files from another computer, 331
Low-speed modems, 310
M
MacDraw compared with MacPaint, 290
Machine language, 117, 120
Macintosh Assembler/Debugger, 121
Macintosh BASIC, 119
Macintosh Pascal
introduction, 117
main discussion, 119
MacPaint, 5, 49-60, 96
border palette, 50
compared with MacDraw, 290
drawing tools, 51
pattern palette, 50
technical notes, 290
Macro lenses, 338
MacTerminal program, 111
MacWrite, 4
main discussion, 61-72
compared to Microsoft Word, 72-74
formatting, 66
Magazines, 246
Magnetic printers, 267
Mail-order companies, 245
Mailing labels, 210
Main computer unit, 16
Mainframe computers, moving information
from, 332
Maintenance, long-term, 241
Manuals
in software selection, 229
use of, 243
Mass storage, future developments, 274
MBASIC, 123
Medium-speed modems, 310
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Megabytes, 151
Memory
expansion, 260-262
future developments, 273
IBM PC vs Mac, chapter 23
technical notes, 349
Menu-initial interface, 222
Menu-driven interface, 223
Menu Manager, 154, 161
Menu-word interface, 223
Mesh screens (anti-glare), 167
Microcom, 111
Microcom Networking Protocol (MNP), 315
Microfloppy disk formars, 185
Microprocessor (CPU)
introduction, 148
main discussion, 152
Microsoft BASIC
introduction, 119
main discussion, 121-125
Macintosh version compared to Applesoft, 125
Macintosh version compared to IBM PC, 125
Microsoft Budget, 110
Microsoft Chart, 96-104
link to Multiplan, 328
Microsoft File, 107-109
Microsoft Multiplan, 82-93
Microsoft Windows, 227
Microsoft Word, 62, 74-80
comparison with MacWrite, 72-74
Minifloppy disks, 185
Model builders, financial, 110
Modem, 22
introduction, 112
introduction to dialing, 114
main discussion, chapter 19
low-speed, 310
medium-speed, 310
high-speed, 311
Monitors, 344
Monsour, John (photographic consultant), 346
Motion-picture photography, 342
Motor-control limitations, use of Macintosh
with, 298
Motorola 68000, 152
Mouse, 20
introduction to standard operations, 29
main discussion, 175-179
care, 179
disadvantages, 178
how it works, 178
port, 193
technical notes, wiring, 354
use with motor-control limitations, 298

Mouse operations
clicking, 29
double-clicking, 33
dragging, 30
pointing, 29
pressing, 31, 35
Moving disk files, 133
Moving vehicles, using Macintosh in, 294
MS-DOS, 155
Multlink (Davong), 189
Multiplan
main discussion, 82
link to Microsoft Chart, 328
moving files from another computer, 328-332
Multiplexers (MUXs), 317

N

Network-layer protocol
introduction, 304
main discussion, 314
Networks
AppleBus, 189
future developments, 274
Multilink (ARCNET), 189
New products
introduction, 6, 16
future developments, chapter 24
Newsletters, 246
North American Presentation Level Protocol, 316
Note Pad (desk accessory), 41-46
editing, 42-46
NotePad file, 140
Null-modem
introduction, 116
main discussion, 306
wiring, 353
Numeric keypad
introduction, 21
main discussion, 172

)

OCRs (optical character readers), 325
1-2-3, Lotus

interface, 223

moving files from another computer, 331
One-handed operation of keyboard, 298
Operating systems

introduction, 155

main discussion, 225

Apple DOS, 155

CP/M-68K, 226

CP/M-80, 155, 227
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Index

Operating systems (continued) Power controllers, 263
CP/M-86, 255 Power failure
MS-DQOS, 155 main discussion, 239
UCSD p-System, 226 and disk buffers, 184
UNIX, 226 Power-line conditioners, 237
Optical character readers (OCRs), 325 Power-line spikes, 238
Optical discs, future developments, 274 Power supply
Optically coated screens (anti-glare), 168 introduction, 14
Option key, 18-20, 170 technical note, 356
Ordinary video signal, 344-346 Pre-announcments of products, 267
Originate frequencies, 114, 312 Presentation Graphics on the Apple Macintosh, 104
Overlays for graphics, 285 Presentation-layer protocol
introduction, 305
P main discussion, 316
Pressing (mouse operation), 31, 35
Page image, use in communications, 324 Printer
Palm rests for keyboard, 171 introduction, 21
Palo Alto Research Center (XEROX), 5, 223 main discussion, chapter 18
Pantograph, 285, 287 buffers, 262
Paper, form-feed, 209 compatibility, 206
Parallel ports, 191 files, 138
Parity fonts, 291-294
introduction, 112 ribbons, 208
main discussion, 312 sound hoods, 210
Parsing, 276 speed, 200-202, 207
Pascal stands, 210
introduction, 117 Programming
main discussion, 119 main discussion, chapter 10
Macintosh Pascal, 125-128 whether to write, 6
Pattern palette Programs, application
MacPaint, 50 introduction, 17
Microsoft Chart, 103 main discussion, 157
Peachtree Accounting interface, 223 Protocol data units, 314
Phosphor type in CRT, 351 Protocaol transfers, 314
Physical-layer protocol Puzzle (desk accessory), 41
introduction, 304
main discussion, 306 Q
Pixels (picture elements), 163
Plotters, 211 QuickDraw, 154
Pointer (cursor), 175 files, 231, 232
introduction, 29 QWERTY keyboard, 169, 172
changing the shape, 297
I-beam, 43, 44 R
I-beam in word processing, 64
Pointing (mouse operation), 29 Racal Vadic modem protocol, 310
Points, printer’s, 294 Radio for data communication, 307
Ports RAM expansion
audio-output, 194 future developments, 273
disk-drive, 193 how it will be done, 260
keyboard, 194 technical note, 350
mouse, 193 Rana module (MS-DOS on Apple 11), 227
parallel, 191 Random access memory (RAM)
serial, 192 introduction, 148
speech output, 195 contents, 158
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Read-only memory (ROM), 149
Records, 105
Recovering disk files, 239, 240
Renaming disks, 132
Ribbons for printers, 208
ROM software, 154
RS-232C ports, 192
wiring to RS-422, 354
RS-422 ports, 192
null-modem wiring, 353
wiring, 353
RS-449 connector standard, 192

S

Saving to disk, 240
Scavenger programs for disks, 240
Scrapbook (desk accessory)
introduction, 40
file formats, 231
how it works, 159
operations, 141
Screen care, 168
Screen dumps to disk or printer, 232
for typesetter, 346
Screen graphics, [BM PC vs Mac, 252
Scroll arrows, 35
Scroll bars, 35
Seroll box, 35
Scrolling window, 34
Second disk drive
introduction, 20
description, 187
operation, 131, 135
Sectors on a disk, 182
Serial ports, 192
Session-layer protocol
introduction, 305
main discussion, 315
Setting up disks, 137
Shift key, 17, 20, 169
Ship-to-shore telephone lines, 307
Shutter speed, 338
Size box, 37
Slide projector, 286
Software
introduction, 5
main discussion, 153-161, chapter 20
choosing, 228
future developments, 275
Sony microfloppy disks, 182, 185
Sound accessories, 264
Sound generator, 195
technical notes, 355

SPECIAL MACINTOSH TOPICS

Sound hoods for printers, 210
Source code, moving between computers, 323
Speaker volume, setting with Control Panel, 194
Speech output, 195
Speech recognition, future developments, 275
Speech-synthesis, 195
use for the blind, 297
Spreadsheets, 82-93
Standard mode (ImageWriter), 201
Standard video signal, 343
Standards converter for video, 345
Star (XEROX), 5
Start-up disk, 27
Static electricity, 236
Step-frame motion-picture photography, 343
Still photography, 337-341
Stop bits
intcroduction, 112
main discussion, 312
Storage, information, 148-151
SuperCale
interface, 223
moving files from another computer, 330
Support for software, 230
Switched data lines, 307
Switched telephone lines, 306
SYLK (SYmbolic LinK) file format
use in Microsoft Chart, 96
use in model builders, 110
use in Multiplan, 329-331
use in transfering data, 326
Syne sound, 342
Synchronous communications
introduction, 308
main discussion, 320
Synchronous Data Link Control (SDLC), 231
SyQuest removable hard disks (Tecmar), 189
System and Finder information 17
System disk, 27
System file
contents, 138
trimming, 139
Svstem Network Architecture (SNA), 321

T

Tab-delimited files, 327

use with Multiplan, 332
Tables, making with a spreadsheet, 92-93
Tabs

MacWrite, 68

Word, 78



Telecommunications
main discussion, chapter 27
future developments, 274
Telephone-line types, 306
Telephone management systems, 264
Teletype terminal, 319
Television camera for artwork input, 289
Terminals and terminal emulation
main discussion, 319
setting terminal type in software, 113
Text files, 323-325
TextEdit, 154
Thermal-transfer printers, 266
35 mm single-lens reflex camera, 338
300-baud modems, 213
Title bar, 33
Tool boxes, 50
Touch pads, 177, 193
Touch screens, 176
Trackballs, 177
Transport-layer protocol
introduction, 304
main discussion, 314
TTY as teletype setting in communications, 114
TTY for the deaf, 296, 310
1200-baud modems, 213
Twiggy disk drives, 351
Type sizes, 70, 78
Typefaces, typesetting equivalents, 70, 78, 291
Typesetting, 346

U

UCSD p-System operating system, 226
Undo, choosing from the edit menu, 45
Uninterruptible power supplies (UPS), 239
United States Statistical Abstracts, 104
UNIX operating system, 226

User groups, 247

Utility programs, 155

v

Variables in Multiplan, 86-88
entering variables, 86
naming variables, 87
Venetian blind screens (anti-glare), 167
Verification protocol, 314
Video accessories, 264

fm!t:t

Video bandwidth

Macintosh specifications, 351

required for external video, 344
Video-output adapter, 343
Video projector, 344
Video RAM, 149, 163
Video screen specifications, 351
Video signal, introduction, 165
Videodisc and videotape controllers, 264
Videotape, making tapes of the Mac image, 344
VisiCalc

interface, 223

moving files from another computer, 329
Vision-impaired, Macintosh for the, 296
VisiOn interface, 223
Visual interface, 3, 8, 28, 223-225

future developments, 272

software base, 153
Voice-grade telephone lines, 306
VT52 and VTI00 terminal emulation

main discussion, 319

choosing in communications program, 114

w

Wang word-processor interface, 223
Weight of Macintosh components, 357
What if... in spreadsheets, 90
Wide-carriage printers, 207
Winchester disk drives, 188
Window Manager, 154, 160
Windows

introduction, 33

closing, 37

moving, 33

opening, 36

scrolling, 34

size, 34
Word (Microsoft Word), 72-80
Word processing, 61-80
WordStar, file format, 324
Word wrap, 63
Write-protecting a disk, 183
XEROX Palo Alto Research Center, 5, 223
XEROX Star, 5
Xmodem protocol, 315
XON-XOFF

choosing, 112

explanation, 313
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