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2 = Generate CR after 40 characters
3 = Generate CR after 72 characters
4 = Generate CR after 80 characters
S = Generate CR after 132 characters

* If you select communication mode, then seventh digit must equal 1. This value is supplied
“automatically when you use  the UUD.

E.S5 Eight-Bit code conversions

Tables E-5 through E-8 show the entire ASCII character set. Note
that character values are shown with the high bit off. Unless
otherwise noted, all ASCII character values above $7F (127 decimal)
generate the same character as that value with the high bit off. Here
is how to interpret these tables:

@ The Binary column has the 8-bit code for each ASCI character.

B The first 128 ASCH entries represent 7-bit ASCI codes plus a
high-order bit of 0 (SPACE parity or Pascal)—for example,
01001000 for the letter E.

# The last 128 ASCII entries (from 128 through 255) represent 7-bit
ASCI codes plus a high-order bit of 1 (MARK parity or
BASIC)—for example, 11001000 for the letter E.

B A transmitted or received ASCII character will take whichever
form (in the communication register) is appropriate if odd or
even parity is selected—for example, 11001000 for an odd-parity
H, 01001000 for an even-parity E.

B The ASCI Char column gives the ASCII character name.

8 The Mnterpretation column spells out the meaning of special
symbols and abbreviations, where necessary.

8 The What to Type column indicates what keystrokes generate the
ASCII character (where it is not obvious).

B The columns marked Prfand Alt indicate what displayed
character results from each code when using the primary or
alternate display character set, respectively. Boldface is used for
inverse characters; italic is used for flashing characters.

Note that the values $40 through $5F (and $CO through $DF) in
the alternate character set are displayed as MouseText characters
(Figure 5-1) if the firmware is set to do so (Section 5.2.2), or if
the firmware is bypassed.

% Note: The primary and alternate displayed character sets in
Tables E-S through E-8 are the result of firmware mapping. The
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character generator ROM actually contains only one character
set. The firmware mapping procedure is described in
Section 3.3.6.

Table E-5
Control characters, high bit off
ASCH i
Blnary Dec Hex Char Interpretation What to Type PA Alt
0000000 0 $00 NUL Blank (nul) Control-@ @ @
0000001 1 301 SOH Start of Header Control-A A A
0000010 2 $02 STIX Start of Text Control-B B B
0000011 3 $03 EIX End of Text Control-C C C
0000100 4 $04 EOT End of Transm. Control-D D D
0000101 5 $05 ENQ Enquiry Control-E E E
0000110 6 $06 ACK - Acknowledge Control-F F F
0000111 7 307 BEL Bell Control-G G G
0001000 8 308 BS Backspace Control-H or Left-Arrow-H H H
0001001 . 9 $09 HT Horizontal Tab Control-I or Tab I I
0001010 10 $S0A LF Line Feed Control-] or Down-Arrow-] J J
0001011 11 $0B vT Vertical Tab Control-K or Up-Arrow K K
0001100 12 $oC FF Formn Feed Control-L L L
0001101 13 $0D CR Carriage Retumn Control-M or Return M M
0001110 14  S$0E SO Shift Cut Control-N N N
0001111 15  $OF S Shift In Control-O o o]
0010000 16 $10 DLE Data Link Escape  Control-P P P
0010001 17 n DC1 Device Control 1 Control-Q Q Q
0010010 18 $12 DC2 Device Control 2 Control-R R R
0010011 19 813 DC3 Device Control 3 Control-§ S S
0010100 20 $14 DC4 Device Control 4 Control-T T T
- 0010101 21 $15 NAK Neg. Acknowledge Control-U or Right-Arrow U U
0010110 2 $16 SYN Synchronization Control-v v v
0010111 23 317 ETB End of Text Blk. Control-W A4 \\4
0011000 24 318 CAN Cancel Control-X X X
0011001 25 $19 EM End of Medium Control-Y Y Y
0011010 % $1A SUB Substitute Control-Z z z
0011011 7 §1B ESC Escape . Control{ or Escape [ [
0011100 28  $1C FS File Separator Control-\ \ \
0011101 % 81D GS Group Separator Control-] ] ]
0011110 20 $1E RS Record Separator  Control-A A A
0011111 31 $1F S Unit Separator Control-_ _ _
Table E-6

Speclai characters, high bit off
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ASCH
Binary Dec Hex Char Interpretation What to Type P Alt
0100000 32 $20 SP Space Space bar
0100001 33 $21 ! ! !
0100010 24 2 " " "
0100011 35 $23 # # #
0100100 % $24 $ $ $
0100101 37 $25 % % %
0100110 38 $26 & & &
0100111 20 $27 ' Apostrophe ' '
0101000 40 $28 ( ( (
0101001 41 $29 ) ) )
0101010 42 $24 ° ¢ b
0101011 43 $2B | + + +
0101100 44 $2C , Comma ’
0101101 45 $2D - Hyphen - -
0101110 46 $2E . Period .
0101111 47 $2F / / /
0110000 48 $30 0 0 0
0110001 49 $31 1 1 1
0110010 0 $32 2 2 2
0110011 s1 $33 3 3 3
0110100 52 334 4 4 4
0110101 53 335 5 5 5
0110110 54 $36 6 6 6
0110111 S5 $37 7 7 7
0111000 56 $38 8 8 8
0111001 57 $39 9 9 9
0111010 58 $3A : :
0111011 b2 $3B ; : :
0111100 &0 $3C < < <
0111101 61 $3D = = -
0111110 62 $3E > > >
0111111 63 $3F ? ? ?
.Table E-7
Uppercase characters, high bit off
ASCH

Binary Dec Hex Char Interpretation What to Type Py Alt*
1000000 64 $40 @ @
1000001 65 341 A A
1000010 & $42 B B
1000011 67 343 C c
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1000100
1000101
1000110
1000111
1001000
1001001
1001010
1001011
1001100
1001101
1001110
1001111
1010000
1010001
1010010
1010011
1010100
1010101
1010110
1010111
1011000
1011001
1011010
1011011
1011100
1011101
1011110
1011111

FERRRBREBRIRRALRIBRBIAIAATNIINES®

344
$45
$46
$47
$48
549
$4A
$4B
34C
$4D
$4E
$4F
$50
$51
$52
$53
$54
$55
$56
$57
$58
$59
$SA
$5B
$s5C
$5D
$SE
$SF

ST o,TNRRGg<OCHVYROYWOZECRT T IO MY

Appendix E: Conversion Tables

Opening bracket
Reverse slant
Closing bracket
Caret

Underline

>SN NXEIAHCROUVOZREARTTIIQTMED

¢ If the high bit is set, the MouseText characters are replaced with their equivalent in the primary
character set with that value.

Table E-8
Lowercase characters, high bit off
ASCH

Binary Dec Hex Char Interpretation What o Type Pri Al
1100000 % $60 ) Grave accent )
1100001 97 $61 a / a
1100010 %8 $62 b ” b
1100011 ® $63 c # c
1100100 100 $64 d 3 d
1100101 101 $65 e % e
1100110 102 566 f & f
1100111 103 $67 8 ' g
1101000 104 $68 h ( h
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1101001
1101010
1101011
1101100
1101101
1101110
1101111
1110000
1110001
1110010
1110011
1110100
1110101
1110110
1110111
1111000
1111001
1111010
1111011
1111100
1111101
1111110
1111111
L
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105~

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

$69
36A
$6B
$6C
$6D
S6E
$6F
370
$71
$72
$73
$74
$75
$76
$77
$78
$79
$7A
$7B
$7C
$7D
$7E
$7F

—~ N~ Xg<ET®onaUDOBY TR

DEL

Opening brace
Vertical line
Closing brace
Overline (tilde)
Delete/rubout
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Frequently Used Tables

This appendix contains frequently-used tables from throughout the

manual.
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Glossary

This glossary~defines technical terms used in this book. Boldfaced terms within a
definition are also defined in the glossary.

accumulator: The register in a computer’s central processor or microprocessor where
most computations are performed.

ACIA: Acronym for Asynchronous Communications Interface Adapter, a type of
communications IC used in some Apple computers. See SCC.

acronym: A word formed from the initial letters of a name or phrase, such as ROM
(from read—only memory).

ADC: See analog-to-digital converter,

address: A number that specifies the location of a single byte of memory. Addresses
can be given as decimal integers or as hexadecimal integers. A 64K system has addresses
ranging from O to 65535 (in decimal) or from $0000 to $FFFF (in hexadecimal). The letter
" X in an address stands for all possible values for that digit. For example, $Dxxx means all
the addresses from $D000 through $DFFF.

American Simplified Keyboard: See Dvorak keyboard.
American Standard Code for Information Interchange: See ASCIL

analog: (adj) Varying smoothly and continuously over a range, rather than changing in
discrete jumps. For example, a conventional 12-hour clock face is an analog device that
shows the time of day by the continuously changing position of the clock’s hands.
Compare digital.

analog RGB: A type of color video monitor that accepts separate analog signals for the
red, green, and blue color primaries. The intensity of each primary can vary continuously,
making possible many shades and tints of color.

analog signal: A signal that varies continuously over time, rather than being sent and
received in discrete intervals. Compare digital signal.

analog-to—digital converter (ADC): A device that converts quantities from analog to
digital form. For example, computer hand controls convert the position of the control dial
(an analog quantity) into a discrete number (a digital quantity) that changes stepwise even
when the dial is turned smoothly.

Apple key: A modifier key on the Apple IIGS keyboard, marked with both an Apple
icon and a spinner, the icon used on the equivalent key on some Macintosh keyboards. See
Open Apple.

AppleTalk: Apple’s local-area network for Apple 11 and Macintosh and the LaserWriter

and ImageWriter II. Like the Macintosh, the Apple IIGS has the AppleTalk interface built
in.
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AppleTalk connector: A piece of equipment, consisting of a connection box, a short
cable, and an 8-pin miniature DIN connector, that enables a Apple IIGS to be part of an
AppleTalk network.

Apple IT: A family of computers, including the original Apple II, the Apple II Plus, the
Apple Ie, the Apple Ilc, and the Apple IIGS.

Apple Ic: A transportable personal computer in the Apple II family, with a disk drive
and 80—column display capability built in.

Apple Ile: A personal computer in the Apple II family with seven expansion slots and an
auxiliary memory slot that allow the user to enhance the computer’s capabilities with
peripheral and auxiliary cards.

Apple Ile 80-Column Text Card: A peripheral card that plugs into the Apple IIe’s
auxiliary memory slot and enables the computer to display text as either 40 or 80 characters
per line.

Apple Ile Extended 80-Column Text Card: A peripheral card that plugs into the
Apple Ile’s auxiliary memory slot and enables the computer to display text as either 40 or
80 characters per line while extending the computer’s memory capacity by 64K.

Apple IT Plus: A personal computer in the Apple II family with expansion slots that
allow the user to enhance the computer’s capabilities with peripheral and auxiliary cards.

ASCI: Acronym for American Standard Code for Information Interchange, pronounced
ASK—ee. A code in which the numbers from 0 to 127 stand for text characters. ASCII
code is used for representing text inside a computer and for transmitting text between
computers or between a computer and a peripheral device.

aspect ratio: The ratio of an image’s width to its height. For example, a standard video
display has an aspect ratio of 4:3.

asynchronous: Not synchronized by a mutual timing signal or clock. Compare
synchronous.

Asynchronous Communications Interface Adapter: See ACIA.

auxiliary slot: The special expansion slot inside the Apple Ile used for the Apple ITe
80—Column Text Card or Extended 80—Column Text Card, and also for the RGB
monitor card. The slot is labeled AUX. CONNECTOR on the circuit board.

back panel: The rear surface of the computer, which includes the power switch, the
power connector, and connectors for peripheral devices.

baud: A unit of data transmission speed: the number of discrete signal state changes per
second. Often, but not always, equivalent to bits per second. Compare bit rate.

bit: A contraction of binary digit, The smallest unit of information that a computer can

hold. The value of a bit (1 or 0) represents a simple two—way choice, such as yes or no,
on or off, positive or negative, something or nothing.
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bit image: A collection of bits in memory that have a rectilinear graphical representation.
The display on the screen is a visible bit image.

bitmap: A set of bits that represents the positions and states of a corresponding set of
items; for exdmple, dots in an image. See bit image.

bit rate: The speed at which bits are transmitted, usually expressed as bits per second, or
bps. Compare baud.

block I/O device: A type of device that reads or writes information in organized groups
called blocks, which are typically 512 bytes long. A disk drive is a block device.

boot: Another way to say start up. A computer boots by loading a program into
memory from an external storage medium such as a disk. Boot is short for bootstrap load,
a term suggestive of the difficulty of initial loading of loader programs into early computers
that didn’t have built-in firmware in ROM.

bootstrap: See boot.

buffer: A holding area in the computer’s memory where information can be stored by
one program or device and then read at a different rate by another; for example, a print
buffer.

bus: A group of wires or circuits that transmit related information from one part of a
computer system to another. In a network, a line of cable with connectors linking devices
together. A bus network has a beginning and an end. (It’s not in a closed circle or T
shape.)

byte: A unit of measure of computer data or memory, consisting of a fixed number of
bits. On Apple II systems, one byte consists of eight bits, and a byte can have any value
between 0 and 255. The value can represent an instruction, letter, number, punctuation
mark, or other character. See also kilobyte, megabyte.

carriage return: An ASCII character (decimal 13) that ordinarily causes a printer or
display device to place the next character on the left margin.

carry flag: A status bit in the microprocessor, used as an additional high—order bit with
the accumulator bits in addition, subtraction, rotation, and shift operations.

cathode-ray tube: A display device.

central processing unit (CPU): The part of the computer that performs the actual
computations in machine language. See microprocessor.

character: Any symbol that has a widely understood meaning and thus can convey
information. Some characters—such as letters, numbers, and punctuation—can be
displayed on the monitor screen and printed on a printer.

chip: See integrated circuit.

circuit board: A board containing embedded circuits and an attached collection of
integrated circuits (chips).
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clock chip: A special chip in which parameter RAM and the current setting for the date
and time are stored. This chip is powered by a battery when the system is off, thus
preserving the information.

CMOS: Abbreviation for complementary meral oxide silicon, one of several methods of
making integrated circuits out of silicon. CMOS devices are characterized by their low
power consumption. CMOS techniques are derived from MOS techniques.

code: (1) A number or symbol used to represent some piece of information. (2) The
statements or instructions that make up a program.

column: A vertical arrangemedt of graphics points or character positions on the display.
component: A part; in particular, a part of a computer system.

composite video: A video signal that includes both display information and the
synchronization (and other) signals needed to display it. See NTSC, RGB monitor.

computer: An electronic device that performs predefined (programmed) computations at

high speed and with great accuracy. A machine that is used to store, transfer, and
transform information.

computer language: See programming language.

configuration: (1) The total combination and arrangement of hardware .
components—CPU, video display device, keyboard, and peripheral devices—that make up
a computer systern. (2) The software settings that allow various hardware components of a
computer system to communicate with each other.

Control key: A specific modifier key on Apple II-family keyboards that produces
control characters when used in combination with other keys.

control registers: Special registers that programs can read and write, similar to soft
switches. The control registers are specific locations in the I/O space ($Cxxx) in bank
$EO; they are accessible from bank $00 if I/O shadowing is on.

controller card: A peripheral card that connects a device such as a printer or disk drive
to a computer’s main logic board and controls the operation of the device.

CPU: See central processing unit.

cursor: A symbol displayed on the screen marking where the user’s next action will take
effect or where the next character typed from the keyboard will appear.

DAC: Sée digital-to-analog converter.

data: information transferred to or from or stored in a computer or other mechanical
communicatons or storage device.

data bits: The bits in a communication transfer that contain information. Compare start
bit, stop bit.
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data format: The form in which data is stored, manipulated, or transferred. For
example, when data is transmitted and received serially, it typically has a data format of one
start bit, five to eight data bits, an optional parity bit, and one or two stop bits.

Data Carrier Detect (DCD): A signal from a DCE (such as a modem) to a DTE (such
as an Apple Ic) indicating that a communication connection has been established. See
Data Communication Equipment, Data Terminal Equipment.

Data Communication Equipment (DCE): As defined by the RS-232-C standard,
any device that transmits or receives information. Usually this device is a modem.

Data Set Ready (DSR): A signal from a DCE to a DTE indicating that the DCE has
established a connection. See Data Communication Equipment, Data Terminal
Equipment.

Data Terminal Equipment (DTE): As defined by the RS-232-C standard, any device
that generates or absorbs information, thus acting as an endpoint of a communication
connection. A computer might serve as a DTE.

Data Terminal Ready (DTR): A signal from a DTE to a DCE indicating a readiness to
transmit or receive data. See Data Communication Equipment, Data Terminal
Equipment.

DCD: See Data Carrier Detect.

DCE: See Data Communication Equipment.

Delete key: A key on the upper—right corner of the Apple Ie, Apple IIc, and

Apple IIGS keyboards that erases the character immediately preceding (to the left of) the
cursor. Similar to the Macintosh Backspace key.

digital: (adj) Represented in a discrete (noncontinuous) form, such as numerical digits or
integers. For example, contemporary digital clocks show the time as a digital display (such

as 2:57) instead of using the positions of a pair of hands on a clock face. Compare
analog.

digital oscillator chip: an integrated circuit that contains thirty-two digital oscillators,
each of which can generate a sound from stored digital waveform data.

digital signal: A signal that is sent and received in discrete intervals. A signal that does
not vary continuously over time. Compare analog signal.

digital-to—analog converter: A device that converts quantities from digital to analog
form.

DIN: Abbreviation for Deutsche Industrie Normal, a European standards organization.

DIN connector: A type of connector with multiple pins inside a round outer shield.
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direct page: A page (256 bytes) of memory in the Apple IIGS that works like the zero
page in a 6502 system but can reside anywhere in bank $00, rather than always starting:at
location $0000. Co-resident programs or routines can have their own direct pages at
different locations.

disk controller card: A peripheral card that provides the connection between one or
two disk drives and the computer. (This connection, or interface, is built into the Apple
Ic, the Apple OGS, and all Macintosh—family computers.)

Disk II drive: An older type of disk drive made and sold by Apple Computer for use
with the Apple II, IT Plus, and [e. It uses 5.25—inch floppy disks.

display: (1) A general term to describe what you see on the screen of your display device
when you'’re using a computer. (2) Short for a display device.

display device: A device that displays information, such as a television set or video
monitor.

dithering: A technique for alternating the values of adjacent pixels to create the effect of
intermediate values. Dithering can give the effect of shades of gray on a black—-and-white
display, or more colors on a color display.

DOC: See digital oscillator chip.
DSR: See Data Set Ready.

DTE: See Data Terminal Equipment.
DTR: See Data Terminal Ready.

Dvorak keyboard: An alternate keyboard layout, also known as the American
Simplified Keyboard, which increases typing speed because the keys most often used are
in the positions easiest to reach. Compare QWERTY keyboard.

e flag: One of three flag bits in the 65C816 processor that programs use to control the
processor’s operating modes. The setting of the e flag determines whether the processor is
in native mode or emulation mode. See m flag, x flag,

effective address: In machine-language programming, the address of the memory
location on which a particular instruction operates, which may be arrived at by indexed
addressing or some other addressing method.

8-bit Apple II: Another way of saying standard Apple II, that is, any Apple IT with an
8—bit microprocessor (6502 or 65C02).

80—column text card: A peripheral card that allows the Apple II, Apple II Plus, and
Apple Ile to display text in 80 columns (in addition to the standard 40 columns).

emulate: To operate in a way identical to a different system. For example, the 65C816

microprocessor in the Apple IIGS can carry out all the instructions in a program originally
written for an Apple II that uses a 6502 microprocessor, thus emulating the 6502.
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emulation mode: A manner of operating in which one system imitates another. In the
Apple OGS, the mode the 65C816 is in when the Apple IIGS is running programs written
for Apple IT's that use the 6502.

Escape chardcter; An ASCII character that, with many programs and devices, allows
you to perform special functions when used in combination keypresses.

Escape key: A key on Apple II-family computers that generates the Escape character.
The Escape key is labeled Esc. In many applications, pressing Esc allows you to return to
a previous menu or to stop a procedure.

even parity: In data wansmission, the use of an extra bit set to 0 or 1 as necessary to
make the total number of 1 bits an even number; used as a means of error checking.
Compare MARK parity, odd parity.

expansion slot: A socket into which you can install a peripheral card. Sometimes called
a peripheral slot. See also auxiliary slot.

Extended 80-Column Text Card: See Apple Ile Extended 80-Column Text
Card.

firmware: Programs stored permanently in read—only memory (ROM). Such programs
(for example, the Applesoft Interpreter and the Monitor program) are built into the
computer at the factory. They can be executed at any time but cannot be modified or erased
from main memory. .

frequency: The rate at which a repetitive event recurs. In altermating current (AC)
signals, the number of cycles per second. Frequency is usually expressed in hertz (cycles
per second), kilohertz, or megahertz.

game I/O connector: A 16-pin connector inside all the open models of the Apple II,
originally designed for connecting hand controls to the computer, but also used for
connecting some other peripheral devices. Compare hand control connector.

GLU: Acronym for general logic unit, a class of custom integrated circuits used as
interfaces between different parts of the computer.

graph: A pictorial representation of data.

graphics: (1) Information presented in the form of pictures or images. (2) The display
of pictures or images on a computer’s display screen. Compare text.

hand controls: Peripheral devices, with rotating dials and push buttons. Hand controls
are used to control game-playing programs, but they can also be used in other applications.

hand control connector: A 9-pin connector on the back panel of the Apple Ile ,

Apple Ic, and Apple [IGS computers, used for connecting hand controls to the computer.
Compare game /O connector.
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handshaking: The exchange of status information between a DCE and a DTE used to
control the transfer of data between them. The status information can be the state of a
signal connecting the DCE and the DTE, or it can be in the form of a character ransmitted
with the rest of the data. See Data Set Ready, Data Terminal Ready, Data Carrier
Detect, XON, XOFF.

hertz: The unit of frequency of vibration or oscillation, defined as the number of cycles
per second. Named for the physicist Heinrich Hertz and abbreviated Hz. See kilohertz,
megahertz.

hexadecimal: The base—16 system of numbers, using the ten digits O through 9 and the
six letters A through F. Hexadecimal numbers can be converted easily and directly to
binary form, because each hexadecimal digit corresponds to a sequence of four bits.
Hexadecimal numbers are usually preceded by a dollar sign (3).

high—order byte: The more significant half of a memory address or other multi-byte
quantity. In the 6502 microprocessor used in the Apple II family of computers, the
low—order byte of an address is usually stored first, and the high—order byte second.

(In the 68000 microprocessors used in the Macintosh family, the high—order byte is stored
first.)

Hi-Res: A high-resolution display mode on the Apple II family of computers,
consisting of an array of points, 280 wide by 192 high, with 6 colors.

Hz: See hertz.,

128K Apple II: Any standard Apple II with both main and auxiliary 64K banks of
RAM. That includes all models of the Apple IIc and some models of the Apple Ile,
including those with the Extended 80-Column Text Card installed. The Apple IIGS is not a
128K Apple II in the strict sense, even though it includes both 64K banks of RAM and is
capable of running programs designed for a 128K Apple II.

IC: See integrated circuit.

icon: Animage that graphically represents an object, a concept, or a message.

index register: A register in a computer processor that holds an index for use in indexed
addressing. The 6502 and 65C816 microprocessors used in the Apple II family of

computers have two index registers, called the X register and the Y register.

indexed addressing: A method used in machine-language programming to specify
memory addresses. See also memory location.

input: (n) Information transferred into a computer from some external source, such as the
keyboard, a disk drive, or a modem.

input/output (I/O): The process by which information is transferred between the
computer’s memory and its keyboard or peripheral devices.

instruction: A unit of a machine-language or assembly-language program
corresponding to a single action for the computer’s processor to perform.
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integrated circuit: An electronic circuit—including components and
interconnections—entirely contained in a single piece of semiconducting material, usually
silicon. Often referred to as an /C or a chip.

interactive: Operating by means of a dialog between the computer system and a human
user.

interface: (1) The point at which independent systems or diverse groups interact. The
devices, rules, or conventions by which one component of a system communicates with
another. Also, the point of communication between a person and a computer. (2) The part
of a program that defines constants, variables, data structures, and procedure~calling
conventions, rather than procedures themselves.

interface card: A peripheral card that implements a particular interface (such as a parallel
or serial interface) by which the computer can communicate with a peripheral device such
as a printer or modem.

interrupt: A temporary suspension in the execution of a program that allows the
computer to perform some other task, typically in response to a signal from a peripheral
device or other source external to the computer.

I/O: See input/output.

/O device: Input/output device. A device that transfers information into or out of a
computer.

I/O link: A fixed location that contains the address of an input/output subroutine in the
computer’s Monitor program.

IWM: Abbreviation for /ntegrared Woz Machine, the custom chip used in built-in disk
ports on Apple computers.

joystick: A peripheral device with a lever, typically used to move creatures and objects in
game programs; a joystick can also used in applications such as computer—aided design and

graphics programs.
K: See kilobyte.

keyboard: The set of keys, similar to a typewriter keyboard, used for entering
information into the computer.

kilobit: A unit of measurement, 1024 bits, commonly used in specifying the capacity of
memory ICs. Not to be confused with kilobyte.

kilobyte (K): A unit of measurement of computer data or memory, consisting of 1024

(210) bytes. When used this way, kilo (from the Greek, meaning a thousand) stands for
1024. Thus, 64K memory equals 65,536 bytes. See also megabyte.

kilohertz: A unit of measurement of frequency, equal to 1000 hertz (abbreviated
kHz). See also megahertz.
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KSW: The symbolic name of the location in the computer’s memory where the standard
input link (namely, to the keyboard) is stored. XSW stands for keyboard switch. .

language card: A peripheral card that, when installed in slot O of a 48K Apple II or
Apple II Plus; gives the computer a total of 64K of memory. In Apple I’s with 64K or
more of memory, the part of memory equivalent to that occupied by a language card is
sometimes called language—card memory.

line length: The number of characters that fit in a line on the screen or on a page. -
location: See memory location.
logic board: See main logic board.

low—order byte: The least significant byte of a memory address or other multi—-byte
quantity. In the 6502 and 65C816 microprocessors used in the Apple II family of
computers, the low—order byte of an address is usually stored first, and the high—order
byte last. (In the 68000 microprocessors used in the Macintosh family, the high—order
byte is stored first.)

Lo-Res: The lowest-resolution graphics mode on the Apple II family of computers,
consisting of an array of blocks 48 high by 40 wide with 16 colors.

m flag: One of three flag bits in the 65C816 processor that programs use to control the
processor’s operating modes. In native mode, the setting of the m flag determines whether
the accumulator is 8-bits wide or 16-bits wide. See e flag, x flag.

Macintosh: A family of Apple computers built around 68000 microprocessors, having
high-resolution black-and—white displays and using mouse devices for choosing
commands and for drawing pictures.

main logic board: A large circuit board that holds RAM, ROM, the microprocessor,
custom-integrated circuits, and other components that make the computer a computer.

main memory: The part of a computer’s memory whose contents are directly accessible
to the microprocessor; usually synonymous with random-access memory (RAM).

MARK parity: A bit of value 1 appended to a binary number for transmission. The
receiving device checks for errors by looking for this value on each character. Compare
even parity, odd parity.

Mega II: A custom large-scale integrated circuit that incorporates most of the timing and
control circuits of the standard Apple IL It addresses 128K of RAM organized as 64K
main and auxiliary banks and provides the standard Apple II video display modes, both
text (40—column and 80—column) and graphics (Lo-Res, Hi~Res, and Double Hi-Res).

megabit: A unit of measurement, 1,048,576 (216) bits or 1024 kilobits, commonly
used in specifying the capacity of memory ICs. Not to be confused with megabyte.

megabyte: A unit of measurement of computer data or memory, equal to 1,048,576
bytes or 1024 kilobytes; abbreviated Mb.
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megahertz: A unit of measurement of frequency, equal to 1,000,000 hertz
(abbreviated MHz). See also kilohertz.

memory: The hardware component of a computer system that stores information for later
retrieval. See also main memory, random-access memory, read—only memory,
read-write memory.

memory location: A unit of main memory that is identified by an address and can hold
a single item of information of a fixed size. In the Apple II family of computers, a
memory location holds one byte.

memory-mapped I/O: The method used for I/O operations in Apple I computers,
where certain memory locations are attached to I/O devices, and I/O operations are just
memory load and store instructions.

MHz: Abbreviation for megahertz, one million hertz. See hertz.

microprocessor: A computer processor contained in a single integrated circuit. The
microprocessor is the central processing unit (CPU) of the microcomputer.
Examples include the 6502 and 65C816 microprocessors used in the Apple II family of
computers and the 68000 microprocessor used in the Macintosh family.

microsecond: One millionth of a second. Abbreviated .
millisecond: One thousandth of a second. Abbreviated ms.

mode: A state of a computer or system that determines its behavior. A manner of
operating.

modem: Short for MOdulator/DEModulator. A peripheral device that links a computer to
other computers and information services using the telephone lines.

monitor: See video monitor,

MOS: Abbreviation for metal oxide silicon, a method of semiconductor integrated—circuit
fabrication on silicon using layers of silicon dioxide in the make—up of the devices.
Compare CMOS.

mouse: A small device you move around on a flat surface next to your computer. The
mouse controls a pointer on the screen whose movements correspond to those of the
mouse. You use the pointer to select operations, to move data, and to draw with in

graphics programs.

mouse button: The button on the top of the mouse. In general, pressing the mouse
button initiates some action on whatever is under the pointer, and releasing the button
confirms the action. .

NTSC: (1) Abbreviation for National Television Standards Committee, The committee
that defined the standard format used for transmitting broadcast video signals in the United
States. (2) The standard video format defined by the NTSC, also called composite,
because it combines all the video information, including color, into a single signal.
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odd parity: In data transmission, the use of an extra bit set to O or 1 as necessary to
make the total number of 1 bits an odd number; used as a means of error checking.
Compare even parity, MARK parity.

128K AppleTl: Any standard Apple II with both main and auxiliary 64K banks of
RAM. That includes all models of the Apple Ic and some models of the Apple Ile,
including those with the Extended 80-Column Text Card installed. The Apple IIGS is not a
128K Apple II in the strict sense, even though it includes both 64K banks of RAM and is
capable of running programs designed for a 128K Apple II.

opcode: See operatlon code.

Open Apple: A modifier key on some Apple I~family keyboards; on the Apple IIGS
keyboard, the equivalent key is marked with both an Apple icon and a spinner, the icon
used on some Macintosh keyboards, and called simply the Apple key.

operation code: The machine-language representation of a computer instruction.

overrun: A condition that occurs when the processor does not retrieve a received
character from the receive data register of a communications interface device before the
subsequent character arrives to occupy that register.

page: (1) A segment of main memory 256 bytes long and beginning at an address that is
an even multiple of 256. (2) An area of main memory containing text or graphical
information being displayed on the screen.

page zero: See zero page.

parallel interface: An interface in which several bits of information (typically 8 bits,
or 1 byte) are transmitted simultaneously over different wires or channels. Compare serial
interface.

parity: Sameness of level or count, usually the count of 1 bits in each character, used for
error checking in data transmission. See even parity, MARK parity, odd parity,
parity bit.

parity bit: A bit used to check for errors during data transmission. Depending on the
number of 1 bits in a transmission, the parity bit is set to 1 or 0 to make the total number of
1 bits even or odd.

peripheral: (adj) At or outside the boundaries of the computer itself, either physically (as
a peripheral device) or in a logical sense (as a peripheral card). (n) Short for peripheral
device.

penpheral card: A removable printed—circuit board that plugs into one of the
computer’s expansion slots. Peripheral cards enable the computer to use peripheral devices
or to perform other subsidiary or peripheral functions.
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peripheral device: A piece of hardware—such as a video monitor, disk drive, printer,
or modem—used in conjunction with a computer and under the computer’s control.
Peripheral devices are often (but not necessarily) physically separate from the computer and
connected to it by wires, cables, or some other form of interface. They often require
peripheral tards.

peripheral slot: See expansion slot.

phase: (1) A stage in a periodic process. A pointin a cycle. For example, the 65C816

microprocessor uses a clock cycle consisting of two phases called $0 and <I>1 (2) The
relationship between two periodic signals or processes.

pixel: Short for picture element. The smallest dot you can draw on the screen. Also, a
location in video memory that corresponds to a point on the graphics screen when the
viewing window includes that location. In the Macintosh display, each pixel can be either
black or white, so it can be represented by a bit; thus, the display is said to be a bitmap.
In the Super Hi-Res display on the Apple IIGS, each pixel is represented by either two or
four bits; the display is not a bitmap, but rather a pixelmap.

pixelmap: A set of values that represents the positions and states of the set of pixels
making up an image. Compare bitmap.

port: A socket on the back panel of the computer where you can plug in a cable to connect
a peripheral device, another computer, or a network.

processor: The hardware component of a computer that performs the actual computation
by directly executing instructions represented in machine language and stored in main
memory. See microprocessor.

programmable read-only memory: A type of ROM device that is programmed after
fabrication, unlike ordinary ROM devices, which are programmed during fabrication.

PROM: See Programmable Read-Only Memory.

prompt character: A text character displayed on the screen, usually just to the left of a
cursor, where your next action is expected. The prompt character often identifies the
program or component of the system that’s prompting you. For example, Applesoft
BASIC uses a square bracket prompt character (]); the system Monitor program, an asterisk
(*); and the Mini—assembler, an exclamation point (!).

QWERTY keyboard: The standard layout of keys on a typewriter keyboard; its name is
formed from the first six letters on the top row of letter keys. Compare Dvorak
keyboard.

RAM Disk: A feature of some operating systems making it possible to use
programmable memory (RAM) as a disk volume. Large applications designed for
machines with limited amounts of RAM must load program segments from disk as needed;
on machines with RAM Disk, the entire application is first loaded into RAM, where it runs
as if still resident on disk, only much faster.
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random-access memory (RAM): Memory in which information can be referred to in
an arbitrary or random order. As commonly used, RAM means the part of memory
available for programs from a disk; the programs and other data are lost when the computer
is turned off. (Technically, the read—only memory (ROM) is also random access, and
what’s called RAM should correctly be termed read-write-memory.) Compare read—only
memory, read-write memory.

read-only memory (ROM): Memory whose contents can be read, but not changed;
used for storing firmware. Information is placed into read—only memory once, during
manufacture; it then remains there permanently, even when the computer’s power is turned
off. Compare random-access memory, read-write memory, write—only
memory.

read-write memory: Memory whose contents can be both read and changed (or written
to); commonly called RAM. The information contained in read—write memory is erased
when the computer’s power is turned off and is permanently lost unless it has been saved
on a disk or other storage device. Compare random-access memory, read—only
memory.

register: A location in a processor or other device where an item of information is held
and modified under program control.

RGB: Abbreviation for red—green—blue, a method of displaying color video by

. transmitting the three primary colors as three separate signals. There are two ways of using
RGB with computers: TTL RGB, which allows the color signals to take on only a few
discrete values; and analog RGB, which allows the color signals to take on any values
between their upper and lower limits, for a wide range of colors.

RGB monitor: A type of color monitor that receives separate signals for each color (red,
green, and blue). See composite video.

ROM: See read-only memory.

ROM Disk: A feature of some operating systems making it possible to use read-only
memory (ROM) as a disk volume. Often used for making applications permanently
resident. See also RAM Disk.

row: A horizontal line of character cells or graphics pixels on the screen.

RS-232: A common standard for serial data—communication interfaces.

RS-422: A standard for serial data—communication interfaces, different from the RS-232

standard in its electrical characteristics and in its use of differential pairs for data signals.

The serial ports on the Apple IIGS use' RS-422 devices modified so as to be compatble
with RS-232 devices.

SCC: Acronym for Serial Communications Controller, a type of communications IC used
in the Apple IIGS computer. See ACIA.
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screen holes: Locatons in the text display buffer (text Page 1) used for temporary
storage either by I/O routines running in peripheral—card ROM or by firmware routines
addressed as if they were in card ROM. Text Page 1 occupies memory from $400 1o $7FF:
the screen holes are locations in that area that are neither displayed nor modified by the
display firmware.

serial interface: An interface in which information is transmitted sequentially, a bit at a
time, over a single wire or channel. Compare parallel interface.

" serial port: The connector for a peripheral device that uses a serial interface.

silicon: A solid, crystalline chemical element (symbol Si) from which integrated circuits
are made. Silicon is a semiconductor; that is, it conducts electricity better than insulators,
but not as well as metallic conductors. Silicon should not be confused with silica—that is,
silicon dioxide, such as quartz, opal, or sand—or with silicone, any of a group of organic
compounds containing silicon.

Simplified Keyboard: See Dvorak keyboard.

64K Apple IT: Any standard Apple I that has at least 64K of RAM. That includes the
Apple IIc, the Apple Ile, and an Apple II or Apple II Plus with 48K of RAM and the
Language Card installed.

6502: The microprocessor used in the Apple II, in the Apple II Plus, and in early
models of the Apple He. The 6502 is an MOS device with 8-bit data registers and 16-bit
address registers.

65C02: A CMOS version of the 6502; the microprocessor used in the Apple IIc and in
the enhanced Apple Ie.

65C816: The microprocessor used in the Apple OGS. The 65C816 is a CMOS device
with 16-bit data registers and 24-bit address registers.

68000: The microprocessor used in the Macintosh and Macintosh Plus. The 68000 has
32-bit data and address registers.

slot: A narrow socket inside the computer where you can install peripheral cards. Also
called an expansion slot.

soft switch: A location in memory that produces some specific effect whenever its
contents are read or written.

stack: A list in which entries are added (pushed) or removed (popped) at one end only
(the top of the stack), causing them to be removed in last—in, first—out (LIFO) order.
Compare ‘queue,

Standard Apple II: Any computer in the Apple II family except the Apple IIGS. That
includes the Apple II, the Apple II Plus, the Apple Ile, and the Apple Ilc.

Standard Apple Numerics Environment: Apple’s implementation of IEEE standard
floating—point arithmetic, used on the Apple II and Macintosh families of computers.
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start bit: One or two bits that indicate the beginning of a character in a string of serially
ransmitted characters.

stop bit: A bit indicating the end of a character in a string of serially transmitted
characters. ~

strobe: A signal whose change is used to trigger some action.

system: A coordinated collection of interrelated and interacting parts organized to
perform some function or achieve some purpose—for example, a computer system
comprising a processor, keyboard, monitor, and disk drive.

system configuration: See configuration.

text: (1) Information presented in the form of readable characters. (2) The display of
characters on a display screen. Compare graphics.

transistor—transistor logic (TTL): (1) A family of integrated circuits having bipolar
circuit logic; TTL ICs are used in computers and related devices. (2) A standard for
interconnecting such circuits, which defines the voltages used to represent logical zeros and
ones.

TTL: See transistor-transistor logic.

TTL RGB: A type of video monitor that can accept only a limited number of digital

vag:es and display only a correspondingly limited number of colors. Compare analog
RGB.

type-ahead buffer: A buffer that accepts and holds characters that are typed faster
than the computer can process them.

VBL: Short for vertical blanking, an interrupt signal generated by the video timing circuit
each time it finishes a vertical scan, 60 times a second.

vector: (1) The starting address of a program segment when used as a common point for

transferring control from other programs. (2) A memory location used to hold a vector, or
the address of such a location.

video: (1) A medium for transmitting information in the form of images to be displayed
?n the screen of a cathode-ray tube. (2) Information organized or transmitted in video
orm.

video monitor: A display device that can receive video signals by direct connection
only, and that cannot receive broadcast signals such as commercial television. Can be
connected directly to the computer as a display device.

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; in the Apple [IGS, words are sixteen bits wide.

wraparound: The automatic continuation of text from the end of one line to the

beginning of the next; wraparound means that you don’t have to press the Return key at the
end of each line as you type.
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write-only memory: A form of computer memory into which information can be stored
but never, ever retrieved. For more information, refer to The Life of Homberg T.
Farnsfarfle, by Bruce Tognazzini.

x flag: One of three flag bits in the 65C816 processor that programs use to conwrol the
processor’s operating modes. In native mode, the setting of the x flag determines whether
the index registers are 8-bits wide or 16-bits wide. See e flag, m flag.

XON: A special character (ASCII value $13) used for controlling the transfer of data
between a DTE and a DCE. See handshaking, XOFF.

XOFF: A special character (ASCII value $11) used for controlling the transfer of data
between a DTE and a DCE. When one piece of equipment receives an XOFF character

from the other, it stops transmitting characters until it receives an XON. See
handshaking, XON.

X register: One of the two index registers in the 6502 microprocessor.
Y register: One of the two index registers in the 6502 microprocessor.

zero page: The first page (256 bytes) of memory in the Apple II family of computers,
also called page zero. Since the high—order byte of any address in this page is zero, only
the low—order byte is needed to specify a zero—page address; this makes zero—page
locations more efficient to address, in both time and space, than locations in any other page
of memory. The 65C816 microprocessor used in the Apple IIGS has a relocatable zero
page called the direct page.
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