


« Exception #GP(0) from attempted load of a selector
referencing the local descriptor table into CS, DS, ES or SS,
when the LDT is not present.

«  Exception #GP(0) from attempted input or output
instruction when CPL > IOPL.

»  Exception #GP(selector) from attempted access to a
descriptor is GDT, LDT, or IDT, beyond the defined limit of
the descriptor table.

« Exception #GP(0) from attempted read or write (except for
"PUSH" onto stack) beyond the defined limit of segment.

« Exception #SS(0) from attempted "PUSH" below the
defined limit of the stack segment.

Restarting applications which generate the above exceptions may
result in errors.

In the protected mode, when any of the nuil selector values
(0000H, 0001H, 0002H, 0003H) are loaded into the DS or ES
registers via a MOV or POP instruction or a task switch, the
80286 always loads the null selector 0000H into the
corresponding register.

If a coprocessor (80287) operand is read from an "executable and
readable"” and conforming (ERC) code segment, and the
coprocessor operand is sufficiently near the segment’s limit that
the second or subsequent byte lies outside the limit, no protection
exception #9 will be generated.

The following correctly describes the operation of all 80286 parts:
o Instructions longer than 10 bytes (instructions using multiple
redundant prefixes) generate exception #13 (General

Purpose Exception) in both the real and protected modes.

« If the second operand of an ARPL instruction is a null
selector, the instruction generates an exception #13.

Assembler language programs should perform all I/O operations
through ROM BIOS or DOS function calls.
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Program interrupts are used for access to these functions.
This practice removes the absolute addressing from the
program. Only the interrupt number is required.

The coprocessor detects six different exception conditions
that can occur during instruction execution. If the
appropriate exception mask within the coprocessor is not set,
the coprocessor sets its error signal. This error signal
generates a hardware interrupt (interrupt 13) and causes the
'busy ' signal to the coprocessor to be held in the busy state.
The 'busy' signal may be cleared by an 8-bit I/O Write
command to address hex FO with DO through D7 equal to 0.

The power-on-self-test code in the system ROM enables
hardware IRQ 13 and sets up its vector to point to a routine
in ROM. The ROM routine clears the 'busy' signal latch
and then transfers control to the address pointed to by the
NMI interrupt vector. This allows code written for any IBM
Personal Computer to work on an IBM Personal Computer
AT. The NMI interrupt handler should read the
coprocessor’s status to determine if the NMI was caused by
the coprocessor. If the interrupt was not generated by the
coprocessor, control should be passed to the original NMI
interrupt handler.
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Back to back I/O commands to the same I/0 ports will not
permit enough recovery time for I/O chips. To ensure
enough time, a JMP SHORT $+2 must be inserted between
IN/OUT instructions to the same I/0 chip.

Note: MOV AL,AH type instruction does not allow
enough recovery time. An example of the correct
procedure follows:

OUT TI0_ADD,AL
JMP  SHORT $+2
MOV AL ,AH

OUT TI0_ADD,AL

In systems using the 80286 microprocessor, IRQ 9 is
redirected to INT hex OA (hardware IRQ 2). This insures
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that hardware designed to use IRQ 2 will operate in the IBM
Personal Computer AT.

o The system can mask hardware sensitivity. New devices can
change the ROM BIOS to accept the same programming
interface on the new device.

o In cases where BIOS provides parameter tables, such as for
video or diskette, a program may substitute new parameter
values by building a new copy of the table and changing the
vector to point to that table. However, the program should
copy the current table, using the current vector, and then
modify those locations in the table that need to be changed.
In this way, the program will not inadvertently change any
values that should be left the same.

o Disk__Base consists of 11 parameters required for diskette
operation. They are pointed at by the data variable,
Disk__Pointer, at absolute address 0:78. It is strongly
recommended that the values supplied in ROM be used. If it
becomes necessary to modify any of the parameters, build
another parameter block and modify the address in
Disk__Pointer to point to the new block.

The parameters were established to operate both the High
Capacity Diskette Drive and the Double Sided Diskette
Drive. Three of the parameters in this table are under
control of BIOS in the following situations.

The Gap Length Parameter is no longer retrieved from
the parameter block.

The gap length used during diskette read, write, and
verify operations is derived from within diskette BIOS.

The gap length for format operations is still obtained
from the parameter block.

Special considerations are required for formatting operations.
See the prolog of Diskette BIOS for the required details. If a
parameter block contains a head settle time parameter value
of 0 milliseconds, and a write operation is being performed,
at least 15 milliseconds of head settle time will be enforced
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for a High Capacity Diskette Drive and 20 milliseconds will
be enforced for a Double Sided Diskette Drive. If a
parameter block contains a motor start wait parameter of less
than 1 second for a write or format operation of 625
milliseconds for a read or verify operation, Diskette BIOS
will enforce those times listed above.

The following procedure is used to determine the type of
media inserted in the High Capacity Diskette Drive:

1. Read Track 0, Head 0, Sector 1 to allow diskette BIOS
to establish the media/drive combination. If this is
successful, continue with the next step.

2. Read Track 0, Sector 15. If an error occurs, a double
sided diskette is in the drive.

Note: Refer to the DOS Technical Reference
manual for the File Allocation Table (FAT)
parameters for single~ and double-sided
diskettes.
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If a successful read occurs, a high capacity diskette is in
the drive.

3. If Step 1 fails, issue the reset function (AH=0) to
diskette BIOS and retry. If a successful read cannot be
done, the media needs to be formatted or is defective.

ROM BIOS and DOS do not provide for all functions. The
following are the allowable I/O operations with which IBM will
maintain compatibility in future systems.

Control of the sound, using port hex 61, and the sound
channel of the timer/counter. A program can control
timer/counter channels 0 and 2, ports hex 40, 42, and 43. A
program must not change the value in port hex 41, because
this port controls the dynamic-memory refresh. Channel O
provides the time-of-day interrupt, and can also be used for
timing short intervals. Channel 2 of the timer/counter is the
output for the speaker and cassette ports. This channel may
also be used for timing short intervals, although it cannot
interrupt at the end of the period.
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Control of the Game Control Adapter, port hex 201

Note: Programs should use the timer for delay on the
paddle input rather than a program loop.

Interrupt Mask Register (IMR), port hex 21, can be used to
selectively mask and unmask the hardware features.

The following information pertains to absolute memory locations.

Interrupt Vectors Segment (hex 0)--A program may change
these to point at different processing routines. When an
interrupt vector is modified, the original value should be
retained. If the interrupt, either hardware or program, is not
directed toward this device handler, the request should be
passed to the next item in the list.

Video Display Buffers (hex BOO0O and B8000)-- For each
mode of operation defined in the video display BIOS, the
memory map will remain the same. For example, the bit map
for the 320 x 200 medium-resolution graphics mode of the
Color/Graphics Monitor adapter will be retained on any
future adapter that supports that mode. If the bit map is
modified, a different mode number will be used.

ROM BIOS Data Area (hex 40:0)--Any variables in this area
will retain their current definition, whenever it is reasonable
to do so. IBM may use these data areas for other purposes
when the variable no longer has meaning in the system. In
general, ROM BIOS data variables should be read or
modified through BIOS calls whenever possible, and not with
direct access to the variable.

A program that requires timing information should use either the
time-of-day clock or the timing channels of the timer/counter.
The input frequency to the timer will be maintained at 1.19 MHz,
providing a constant time reference. Program loops should be
avoided.

Programs that use copy protection schemes should use the ROM
BIOS diskette calls to read and verify the diskette and should not
be timer dependent. Any method can be used to create the
diskette, although manufacturing capability should be considered.
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The verifying program can look at the diskette controller’s status
bytes in the ROM BIOS data area for additional information
about embedded errors. More information about copy protection
may be found on page 9-5 under "Copy Protection'.

Any DOS program must be relocatable and insensitive to the size
of DOS or its own load addresses. A program’s memory
requirement should be identified and contiguous with the load
module. A program should not assume that all of memory is
available to it.

There are several 80286 instructions that, when executed, lock
out external bus signals. DMA requests are not honored during
the execution of these instructions. Consecutive instructions of
this type prevent DMA activity from the start of the first
instruction to the end of the last instruction. To allow for
necessary DMA cycles, as required by the diskette controller in a
multitasking system, multiple lock-out instructions must be
seperated by JMP SHORT $+2.
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Multitasking Provisions

The IBM Personal Computer AT BIOS contains a feature to
assist multitasking implementation. "Hooks" are provided for a
multitasking dispatcher. Whenever a busy (wait) loop occurs in
the BIOS, a hook is provided for the program to break out of the
loop. Also, whenever BIOS services an interrupt, a corresponding
wait loop is exited, and another hook is provided. Thus a program
may be written that employs the bulk of the device driver code.
The following is valid only in the microprocessor’s real address
mode and must be taken by the code to allow this support.

The program is responsible for the serialization of access to
the device driver. The BIOS code is not reentrant.

The program is responsible for matching corresponding wait
and post calls.

Interfaces

There are four interfaces to be used by the multitasking
dispatcher:

Startup

First, the startup code hooks interrupt hex 15. The dispatcher is
responsible to check for function codes of AH= hex 90 or 91.
The "Wait" and "Post' sections describe these codes. The
dispatcher must pass all other functions to the previous user of
interrupt hex 15. This can be done by a JMP or a CALL. If the
function code is hex 90 or 91, the dispatcher should do the
appropriate processing and return by the IRET instruction.

Serialization

It is up to the multitasking system to ensure that the device driver
code is used serially. Multiple entries into the code can result in
serious errors.
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Wait (Busy)

Whenever the BIOS is about to enter a busy loop, it first issues an
interrupt hex 15 with a function code of hex 90 in AH. This
signals a wait condition. At this point, the dispatcher should save

A~ the task status and dispatch another task. This allows overlapped
execution of tasks when the hardware is busy. The following is an
outline of the code that has been added to the BIOS to perform
this function.

MOV AX, 90XXH ; wait code in AH and

; type code in AL

INT 15H ; issue call

JC TIMEOUT ; optional: for time-out or
; if carry is set, time-out
3 occurred

NORMAL TIMEOUT LOGIC ; normal time-out
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Post (Interrupt)

Whenever the BIOS has set an interrupt flag for a corresponding
busy loop, an interrupt 15 occurs with a function code of hex 91
in AH. This signals a post condition. At this point, the
dispatcher should set the task status to ''ready to run" and return
to the interrupt routine. The following is an outline of the code
added to BIOS that performs this function.

MOV AX, 91XXH ; post code AH and
; type code AL

INT 15H s issue call

Classes

~ The following types of wait loops are supported:
e The class for hex O to 7F is serially reusable. This means that

for the devices that use these codes, access to the BIOS must
be restricted to only one task at a time.
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o The class for hex 80 to BF is reentrant. There is no
restriction on the number of tasks that may access the device.

o  The class for hex CO to FF is non-interrupt. There is no
corresponding interrupt for the wait loop. Therefore, it is the
responsibility of the dispatcher to determine what satisfies
this condition to exit the loop.

Function Code Classes

Type Code (AL) Description

00H->7FH Serially reusable devices; operating system
must serialize access

80H->0BFH Reentrant devices; ES:BX is used to
distinguish different calls (multiple I/O
calls are allowed simultaneously)

0COH->0FH Wait only calls; there is no complementary
POST for these waits--these are time-out
only. Times are function-number
dependent.

Function Code Assignments

The following are specific assignments for the IBM Personal

Computer AT BIOS.

Times are approximate. They are grouped

according to the classes described under ''Function Code

Classes'.

Type Code (AL)
00H

01H

02H

OFDH

9-18 Compatibility

Time-out Description
yes (6 second) fixed disk
yes (2 second) diskette

no keyboard

yes (1 second-write) diskette motor start



-- (625 ms-read) -
OFEH yes (18 second) printer

The asynchronous support has been omitted. The Serial/Parallel
Adapter will generate interrupts, but BIOS does not support it in
the interrupt mode. Therefore, the support should be included in
the multitasking system code if that device is to be supported.

Time-Outs

To support time-outs properly, the multitasking dispatcher must
be aware of time. If a device enters a busy loop, it generally
should remain there for a specific amount of time before
indicating an error. The dispatcher should return to the BIOS
wait loop with the carry bit set if a time-out occurrs.
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Machine-Sensitive Code

~~ Programs may select machine specific features, but they must test
for specific machine type. Location of the specific machine
identification codes can be found through interrupt 15 function
code AH (See 'Configuration Parameters' in BIOS Listing). The
code is two bytes. The first byte shows the machine type and the
second byte shows the series type. They are as follows:

First Second
Byte Byte Machine Identification
FF 00 IBM Personal Computer
FE 00 IBM Personal Computer XT
FE 00 IBM Portable Personal Computer
FD 00 IBM PCjr
FC 00 IBM Personal Computer AT

Machine Identification Code

IBM will define methods for uniquely determining the specific
—~ machine type or I/O feature for any new device.
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Notes:
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Glossary

This glossary includes definitions developed by the American
National Standards Institute (ANSI) and the International
Organization for Standardization (ISO). This material is
reproduced from the American National Dictionary for Information
Processing, copyright 1977 by the Computer and Business
Equipment Manufacturers Association, copies of which may be
purchased from the American National Standards Institute, 1430
Broadway, New York, New York 10018.

u. Prefix micro; 0.000 001.

us. Microsecond; 0.000 001 second.

A. Ampere.

ac. Alternating current.
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accumulator. A register in which the result of an operation is
formed.

active high. Designates a signal that has to go high to produce an
effect. Synonymous with positive true.

active low. Designates a signal that has to go low to produce an
effect. Synonymous with negative true.

adapter. An auxiliary device or unit used to extend the operation
of another system.
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address bus. One or more conductors used to carry the
binary-coded address from the processor throughout the rest of
the system.

algorithm. A finite set of well-defined rules for the solution of a
problem in a finite number of steps.

all points addressable (APA). A mode in which all points of a
displayable image can be controlled by the user.

alphameric. Synonym for alphanumeric.

alphanumeric (A/N). Pertaining to a character set that contains
letters, digits, and usually other characters, such as punctuation
marks. Synonymous with alphameric.

alternating current (ac). A current that periodically reverses its
direction of flow.

American National Standard Code for Information Interchange
(ASCII). The standard code, using a coded character set
consisting of 7-bit coded characters (8 bits including parity
check), used for information exchange between data processing
systems, data communication systems, and associated equipment.
The ASCII set consists of control characters and graphic
characters.

ampere (A). The basic unit of electric current.

A/N. Alphanumeric

analog. (1) Pertaining to data in the form of continuously
variable physical quantities. (2) Contrast with digital.

AND. A logic operator having the property that if P is a
statement, Q is a statement, R is a statement,..., then the AND of
P, Q, R,...is true if all statements are true, false if any statement is
false.
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AND gate. A logic gate in which the output is 1 only if all inputs
are 1.

AND operation. The boolean operation whose result has the
boolean value 1, if and only if, each operand has the boolean
A~ value 1. Synonymous with conjunction.

APA. All points addressable.

ASCII. American National Standard Code for Information
Interchange.

assemble. To translate a program expressed in an assembler
language into a computer language.

assembler. A computer program used to assemble.

assembler language. A computer-oriented language whose
instructions are usually in one-to-one correspondence with
computer instructions.

7\ asynchronous transmission. (1) Transmission in which the time
of occurrence of the start of each character, or block of
characters, is arbitrary; once started, the time of occurrence of
each signal representing a bit within a character, or block, has the
same relationship to significant instants of a fixed time frame.

(2) Transmission in which each information character is
individually transmitted (usually timed by the use of start
elements and stop elements).
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audio frequencies. Frequencies that can be heard by the human
ear (approximately 15 hertz to 20,000 hertz).

auxiliary storage. (1) A storage device that is not main storage.
(2) Data storage other than main storage; for example, storage on
magnetic disk. (3) Contrast with main storage.

’ BASIC. Beginner’s all-purpose symbolic instruction code.
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basic input/output system (BIOS). The feature of the IBM
Personal Computer that provides the level control of the major
I/0 devices, and relieves the programmer from concern about
hardware device characteristics.

baud. (1) A unit of signaling speed equal to the number of
discrete conditions or signal events per second. For example, one
baud equals one bit per second in a train of binary signals,
one-half dot cycle per second in Morse code, and one 3-bit value
per second in a train of signals each of which can assume one of
eight different states. (2) In asynchronous transmission, the unit
of modulation rate corresponding to one unit of interval per
second; that is, if the duration of the unit interval is 20
milliseconds, the modulation rate is 50 baud.

BCC. Block-check character.

beginner’s all-purpose symbolic instruction code

(BASIC). A programming language with a small repertoire of
commands and a simple syntax, primarily designed for numeric
applications.

binary. (1) Pertaining to a selection, choice, or condition that
has two possible values or states. (2) Pertaining to a fixed radix
numeration system having a radix of 2.

binary digit. (1) In binary notation, either of the characters O
or 1. (2) Synonymous with bit.

binary notation. Any notation that uses two different characters,
usually the binary digits O and 1.

binary synchronous communications (BSC). A uniform
procedure, using a standardized set of control characters and

control character sequences for synchronous transmission of
binary—coded data between stations.

BIOS. Basic input/output system.
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bit. Synonym for binary digit

bits per second (bps). A unit of measurement representing the
number of discrete binary digits transmitted by a device in one
second.

block. (1) A string of records, a string of words, or a character
string formed for technical or logic reasons to be treated as an
entity. (2) A set of things, such as words, characters, or digits,
treated as a unit.

block-check character (BCC). In cyclic redundancy checking, a
character that is transmitted by the sender after each message
block and is compared with a block-check character computed by
the receiver to determine if the transmission was successful.

boolean operation. (1) Any operation in which each of the
operands and the result take one of two values. (2) An operation
that follows the rules of boolean algebra.

bootstrap. A technique or device designed to bring itself into a
desired state by means of its own action; for example, a machine
routine whose first few instructions are sufficient to bring the rest
of itself into the computer from an input device.

bps. Bits per second.
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BSC. Binary synchronous communications.

buffer. (1) An area of storage that is temporarily reserved for
use in performing an input/output operation, into which data is
read or from which data is written. Synonymous with I/O area.
(2) A portion of storage for temporarily holding input or output
data.

bus. One or more conductors used for transmitting signals or
power.

byte. (1) A sequence of eight adjacent binary digits that are

operated upon as a unit. (2) A binary character operated upon as
a unit. (3) The representation of a character.
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C. Celsius.

capacitor. An electronic circuit component that stores an
electric charge.

CAS. Column address strobe.

cathode ray tube (CRT). A vacuum tube in which a stream of
electrons is projected onto a fluorescent screen producing a
luminous spot. The location of the spot can be controlled.

cathode ray tube display (CRT display). (1) A CRT used for
displaying data. For example, the electron beam can be controlled
to form alphanumeric data by use of a dot matrix.

(2) Synonymous with monitor.

CCITT. International Telegraph and Telephone Consultative
Committee.

Celsius (C). A temperature scale. Contrast with Fahrenheit (F).

central processing unit (CPU). Term for processing unit.

channel. A path along which signals can be sent; for example,
data channel, output channel.

character generator. (1) In computer graphics, a functional unit
that converts the coded representation of a graphic character into
the shape of the character for display. (2) In word processing,
the means within equipment for generating visual characters or
symbols from coded data.

character set. (1) A finite set of different characters upon which
agreement has been reached and that is considered complete for
some purpose. (2) A set of unique representations called
characters. (3) A defined collection of characters.
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characters per second (cps). A standard unit of measurement for
the speed at which a printer prints.

check key. A group of characters, derived from and appended to
a data item, that can be used to detect errors in the data item
during processing.

clipping. In computer graphics, removing parts of a display
image that lie outside a window.

closed circuit. A continuous unbroken circuit; that is, one in
which current can flow. Contrast with open circuit.

CMOS. Complementary metal oxide semiconductor.

code. (1) A set of unambiguous rules specifying the manner in
which data may be represented in a discrete form. Synonymous
with coding scheme. (2) A set of items, such as abbreviations,
representing the members of another set. (3) To represent data
or a computer program in a symbolic form that can be accepted
by a data processor. (4) Loosely, one or more computer
programs, or part of a computer program.

coding scheme. Synonym for code.

collector. An element in a transistor toward which current
flows.
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color cone. An arrangement of the visible colors on the surface
of a double-ended cone where lightness varies along the axis of
the cone, and hue varies around the circumference. Lightness
includes both the intensity and saturation of color.

column address strobe (CAS). A signal that latches the column
addresses in a memory chip.

compile. (1) To translate a computer program expressed in a
problem-oriented language into a computer-oriented language.
(2) To prepare a machine-language program from a computer
program written in another programming language by making use
of the overall logic structure of the program, or generating more
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than one computer instruction for each symbolic statement, or
both, as well as performing the function of an assembler.

complement. A number that can be derived from a specified
number by subtracting it from a second specified number.

complementary metal oxide semiconductor (CMOS). A logic
circuit family that uses very little power. It works with a wide
range of power supply voltages.

computer. A functional unit that can perform substantial
computation, including numerous arithmetic operations or logic
operations, without human intervention during a run.

computer instruction code. A code used to represent the
instructions in an instruction set. Synonymous with machine
code.

computer program. A sequence of instructions suitable for
processing by a computer.

computer word. A word stored in one computer location and
capable of being treated as a unit.

configuration. (1) The arrangement of a computer system or
network as defined by the nature, number, and the chief
characteristics of its functional units. More specifically, the term
configuration may refer to a hardware configuration or a software
configuration. (2) The devices and programs that make up a
system, subsystem, or network.

conjunction. Synonym for AND operation.

contiguous. Touching or joining at the edge or boundary;
adjacent.

control character. A character whose occurrence in a particular
context initiates, modifies, or stops a control operation.

control operation. An action that affects the recording,
processing, transmission, or interpretation of data; for example,
starting or stopping a process, carriage return, font change,
rewind, and end of transmission.
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control storage. A portion of storage that contains microcode.

coordinate space. In computer graphics, a system of Cartesian
coordinates in which an object is defined.

cps. Characters per second.

CPU. Central processing unit.

CRC. Cyclic redundancy check.

CRT. Cathode ray tube.

CRT display. Cathode ray tube display.

CTS. Clear to send. Associated with modem control.

cursor. (1) In computer graphics, a movable marker that is used
to indicate position on a display. (2) A displayed symbol that acts
as a marker to help the user locate a point in text, in a system
command, or in storage. (3) A movable spot of light on the
screen of a display device, usually indicating where the next
character is to be entered, replaced, or deleted.

cyclic redundancy check (CRC). (1) A redundancy check in
which the check key is generated by a cyclic algorithm. (2) A
system of error checking performed at both the sending and
receiving station after a block-check character has been
accumulated.
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cylinder. (1) The set of all tracks with the same nominal
distance from the axis about which the disk rotates. (2) The
tracks of a disk storage device that can be accessed without
repositioning the access mechanism.

daisy-chained cable. A type of cable that has two or more
connectors attached in series.

data. (1) A representation of facts, concepts, or instructions in a
formalized manner suitable for communication, interpretation, or
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processing by human or automatic means. (2) Any
representations, such as characters or analog quantities, to which
meaning is, or might be assigned.

data base. A collection of data that can be immediately accessed
and operated upon by a data processing system for a specific

N
purpose.

data processing system. A system that performs input,
processing, storage, output, and control functions to accomplish a
sequence of operations on data.

data transmission. Synonym for transmission.
dB. Decibel.

dBa. Adjusted decibels.

dc. Direct current.

debounce. (1) An electronic means of overcoming the

make/break bounce of switches to obtain one smooth change of

signal level. (2) The elimination of undesired signal variations Y
caused by mechanically generated signals from contacts.

decibel. (1) A unit that expresses the ratio of two power levels
on a logarithmic scale. (2) A unit for measuring relative power.

decoupling capacitor. A capacitor that provides a low impedance
path to ground to prevent common coupling between circuits.

Deutsche Industrie Norm (DIN). (1) German Industrial Norm.
(2) The committee that sets German dimension standards.

digit. (1) A graphic character that represents an integer; for

example, one of the characters 0 to 9. (2) A symbol that

represents one of the non-negative integers smaller than the radix.

For example, in decimal notation, a digit is one of the characters 0 /\
to 9.
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digital. (1) Pertaining to data in the form of digits. (2) Contrast
with analog.
DIN. Deutsche Industrie Norm.

DIN connector. One of the connectors specified by the DIN
committee.

DIP. Dual in-line package.

DIP switch. One of a set of small switches mounted in a dual
in-line package.

direct current (dc). A current that always flows in one direction.
direct memory access (DMA). A method of transferring data
between main storage and I/O devices that does not require
processor intervention.

disable. To stop the operation of a circuit or device.

disabled. Pertaining to a state of a processing unit that prevents
the occurrence of certain types of interruptions. Synonymous with

masked.

disk. Loosely, a magnetic disk.
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diskette. A thin, flexible magnetic disk and a semirigid
protective jacket, in which the disk is permanently enclosed.
Synonymous with flexible disk.

diskette drive. A device for storing data on and retrieving data
from a diskette.

display. (1) A visual presentation of data. (2) A device for
visual presentation of information on any temporary character
imaging device. (3) To present data visually. (4) See cathode ray
tube display.
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display attribute. In computer graphics, a particular property that
is assigned to all or part of a display; for example, low intensity,
green color, blinking status.

display element. In computer graphics, a basic graphic element
that can be used to construct a display image; for example, a dot,
a line segment, a character.

display group. In computer graphics, a collection of display
elements that can be manipulated as a unit and that can be further
combined to form larger groups.

display image. In computer graphics, a collection of display
elements or display groups that are represented together at any
one time in a display space.

display space. In computer graphics, that portion of a display
surface available for a display image. The display space may be
all or part of a display surface.

display surface. In computer graphics, that medium on which
display images may appear; for example, the entire screen of a
cathode ray tube.

DMA. Direct memory access.

dot matrix. (1) In computer graphics, a two-dimensional pattern
of dots used for constructing a display image. This type of matrix
can be used to represent characters by dots. (2) In word
processing, a pattern of dots used to form characters. This term
normally refers to a small section of a set of addressable points;
for example, a representation of characters by dots.

dot printer. Synonym for matrix printer.
dot-matrix character generator. In computer graphics, a
character generator that generates character images composed of

dots.

drawing primitive. A group of commands that draw defined
geometric shapes.
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DSR. Data set ready. Associated with modem control.

DTR. In the IBM Personal Computer, data terminal ready.
Associated with modem control.

dual in-line package (DIP). A widely used container for an
integrated circuit. DIPs have pins in two parallel rows. The pins
are spaced 1/10 inch apart. See also DIP switch.

duplex. (1) In data communication, pertaining to a simultaneous
two-way independent transmission in both directions. (2)
Contrast with half-duplex.

duty cycle. In the operation of a device, the ratio of on time to
idle time. Duty cycle is expressed as a decimal or percentage.

dynamic memory. RAM using transistors and capacitors as the
memory elements. This memory requires a refresh (recharge)
cycle every few milliseconds. Contrast with static memory.
EBCDIC. Extended binary-coded decimal interchange code.
ECC. Error checking and correction.

edge connector. A terminal block with a number of contacts

attached to the edge of a printed-circuit board to facilitate
plugging into a foundation circuit.

2]
=
[=]
v
w
>
=)
=<

EIA. Electronic Industries Association.

electromagnet. Any device that exhibits magnetism only while
an electric current flows through it.

enable. To initiate the operation of a circuit or device.

end of block (EOB). A code that marks the end of a block of
data.
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end of file (EOF). An internal label, immediately following the
last record of a file, signaling the end of that file. It may include
control totals for comparison with counts accumulated during
processing.

end-of-text (ETX). A transmission control character used to
terminate text.

end-of-transmission (EOT). A transmission control character
used to indicate the conclusion of a transmission, which may have
included one or more texts and any associated message headings.
end-of -transmission-block (ETB). A transmission control
character used to indicate the end of a transmission block of data
when data is divided into such blocks for transmission purposes.
EOB. End of block.

EOF. End of file.

EOT. End-of-transmission.

EPROM. Erasable programmable read-only memory.

erasable programmable read-only memory (EPROM). A PROM
in which the user can erase old information and enter new
information.

error checking and correction (ECC). The detection and

correction of all single-bit errors, plus the detection of double-bit
and some multiple-bit errors.

ESC. The escape character.

escape character (ESC). A code extension character used, in
some cases, with one or more succeeding characters to indicate by
some convention or agreement that the coded representations
following the character or the group of characters are to be
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interpreted according to a different code or according to a
different coded character set.

ETB. End-of-transmission-block.

ETX. End-of-text.

extended binary-coded decimal interchange code
(EBCDIC). A set of 256 characters, each represented by eight
bits.

F. Fahrenheit.

Fahrenheit (F). A temperature scale. Contrast with Celsius (C).

falling edge. Synonym for negative-going edge.

FCC. Federal Communications Commission.

fetch. To locate and load a quantity of data from storage.

FF. The form feed character.
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field. (1) In a record, a specified area used for a particular
category of data. (2) In a data base, the smallest unit of data that
can be referred to.

field-programmable logic sequencer (FPLS). An integrated
circuit containing a programmable, read-only memory that
responds to external inputs and feedback of its own outputs.

FIFO (first-in-first out). A queuing technique in which the next
item to be retrieved is the item that has been in the queue for the
longest time.
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fixed disk drive. In the IBM Personal Computer, a unit
consisting of nonremovable magnetic disks, and a device for
storing data on and retrieving data from the disks.

flag. (1) Any of various types of indicators used for
identification. (2) A character that signals the occurrence of
some condition, such as the end of a word. (3) Deprecated term
for mark.

flexible disk. Synonym for diskette.

flip-flop. A circuit or device containing active elements, capable
of assuming either one of two stable states at a given time.

font. A family or assortment of characters of a given size and
style; for example, 10 point Press Roman medium.

foreground. (1) In multiprogramming, the environment in which
high-priority programs are executed. (2) On a color display
screen, the characters as opposed to the background.

form feed. (1) Paper movement used to bring an assigned part
of a form to the printing position. (2) In word processing, a
function that advances the typing position to the same character
position on a predetermined line of the next form or page.

form feed character. A control character that causes the print or
display position to move to the next predetermined first line on
the next form, the next page, or the equivalent.

format. The arrangement or layout of data on a data medium.

FPLS. Field-programmable logic sequencer.

frame. (1) In SDLC, the vehicle for every command, every
response, and all information that is transmitted using SDLC
procedures. Each frame begins and ends with a flag. (2) In data
transmission, the sequence of contiguous bits bracketed by and
including beginning and ending flag sequences.
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g. Gram.

G. (1) Prefix giga; 1,000,000,000. (2) When referring to
computer storage capacity, 1,073,741,824. (1,073,741,824 = 2 to
the 30th power.)

gate. (1) A combinational logic circuit having one output
channel and one or more input channels, such that the output
channel state is completely determined by the input channel
states. (2) A signal that enables the passage of other signals
through a circuit.

Gb. 1,073,741,824 bytes.

general-purpose register. A register, usually explicitly
addressable within a set of registers, that can be used for different
purposes; for example, as an accumulator, as an index register, or
as a special handler of data.

giga (G). Prefix 1,000,000,000.
gram (g). A unit of weight (equivalent to 0.035 ounces).

graphic. A symbol produced by a process such as handwriting,
drawing, or printing.
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graphic character. A character, other than a control character,
that is normally represented by a graphic.

half-duplex. (1) In data communication, pertaining to an
alternate, one way at a time, independent transmission. (2)
Contrast with duplex.

hardware. (1) Physical equipment used in data processing, as

opposed to programs, procedures, rules, and associated
documentation. (2) Contrast with software.
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head. A device that reads, writes, or erases data on a storage
medium; for example, a small electromagnet used to read, write,
or erase data on a magnetic disk.

hertz (Hz). A unit of frequency equal to one cycle per second.
hex. Common abbreviation for hexadecimal.

hexadecimal. (1) Pertaining to a selection, choice, or condition
that has 16 possible different values or states. These values or
states are usually symbolized by the ten digits O through 9 and the
six letters A through F. (2) Pertaining to a fixed radix
numeration system having a radix of 16.

high impedance state. A state in which the output of a device is
effectively isolated from the circuit.

highlighting. In computer graphics, emphasizing a given display
group by changing its attributes relative to other display groups in
the same display field.

high-order position. The leftmost position in a string of
characters. See also most-significant digit.

hither plane. In computer graphics, a plane that is perpendicular
to the line joining the viewing reference point and the view point
and that lies between these two points. Any part of an object
between the hither plane and the view point is not seen. See also
yon plane.

housekeeping. Operations or routines that do not contribute
directly to the solution of the problem but do contribute directly
to the operation of the computer.

Hz. Hertz

image. A fully processed unit of operational data that is ready to
be transmitted to a remote unit; when loaded into control storage
in the remote unit, the image determines the operations of the
unit.
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immediate instruction. An instruction that contains within itself
an operand for the operation specified, rather than an address of
the operand.

index register. A register whose contents may be used to modify
an operand address during the execution of computer instructions.

indicator. (1) A device that may be set into a prescribed state,
usually according to the result of a previous process or on the
occurrence of a specified condition in the equipment, and that
usually gives a visual or other indication of the existence of the
prescribed state, and that may in some cases be used to determine
the selection among alternative processes; for example, an
overflow indicator. (2) An item of data that may be interrogated
to determine whether a particular condition has been satisfied in
the execution of a computer program; for example, a switch
indicator, an overflow indicator.

inhibited. (1) Pertaining to a state of a processing unit in which
certain types of interruptions are not allowed to occur. (2)
Pertaining to the state in which a transmission control unit or an
audio response unit cannot accept incoming calls on a line.

initialize. To set counters, switches, addresses, or contents of
storage to O or other starting values at the beginning of, or at
prescribed points in, the operation of a computer routine.

input/output (I/0). (1) Pertaining to a device or to a channel
that may be involved in an input process, and, at a different time,
in an output process. In the English language, "input/output"
may be used in place of such terms as "input/output data,"
"input/output signal," and "input/output terminals," when such
usage is clear in a given context. (2) Pertaining to a device whose
parts can be performing an input process and an output process at
the same time. (3) Pertaining to either input or output, or both.
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instruction. In a programming language, a meaningful expression
that specifies one operation and identifies its operands, if any.

instruction set. The set of instructions of a computer, of a

programming language, or of the programming languages in a
programming system.
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intensity. In computer graphics, the amount of light emitted at a
display point

interface. A device that alters or converts actual electrical
signals between distinct devices, programs, or systems.

interleave. To arrange parts of one sequence of things or events
so that they alternate with parts of one or more other sequences
of the same nature and so that each sequence retains its identity.

interrupt. (1) A suspension of a process, such as the execution
of a computer program, caused by an event external to that
process, and performed in such a way that the process can be
resumed. (2) In a data transmission, to take an action at a
receiving station that causes the transmitting station to terminate
a transmission. (3) Synonymous with interruption.

I/0. Input/output.

I/0 area. Synonym for buffer.

irrecoverable error. An error that makes recovery impossible

without the use of recovery techniques external to the computer
program or run.

joystick. In computer graphics, a lever that can pivot in all
directions and that is used as a locator device.

k. Prefix kilo; 1000.
K. When referring to storage capacity, 1024. (1024 = 2 to the
10th power.)

Kb. 1024 bytes.

key lock. A device that deactivates the keyboard and locks the
cover on for security.
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kg. Kilogram; 1000 grams.

kHz. Kilohertz; 1000 hertz.

kilo (k). Prefix 1000

kilogram (kg). 1000 grams.

kilohertz (kHz). 1000 hertz

latch. (1) A simple logic-circuit storage element. (2) A
feedback loop in sequential digital circuits used to maintain a
state.

least-significant digit. The rightmost digit. See also low-order
position.

LED. Light-emitting diode.

light-emitting diode (LED). A semiconductor device that gives
off visible or infrared light when activated.

load. In programming, to enter data into storage or working
registers.

look-up table (LUT). (1) A technique for mapping one set of
values into a larger set of values. (2) In computer graphics, a
table that assigns a color value (red, green, blue intensities) to a
color index.
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low power Schottky TTL. A version (LS series) of TTL giving a
good compromise between low power and high speed. See also
transistor-transistor logic and Schottky TTL.

low-order position. The rightmost position in a string of
characters. See also least-significant digit.

luminance. The luminous intensity per unit projected area of a
given surface viewed from a given direction.
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LUT. Look-up table.

m. (1) Prefix milli; 0.001. (2) Meter.

M. (1) Prefix mega; 1,000,000. (2) When referring to
computer storage capacity, 1,048,576. (1,048,576 = 2 to the
20th power.)

mA. Milliampere; 0.001 ampere.

machine code. The machine language used for entering text and
program instructions onto the recording medium or into storage
and which is subsequently used for processing and printout.

machine language. (1) A language that is used directly by a
machine. (2) Deprecated term for computer instruction code.

magnetic disk. (1) A flat circular plate with a magnetizable
surface layer on which data can be stored by magnetic recording.
(2) See also diskette.

main storage. (1) Program-addressable storage from which
instructions and other data can be loaded directly into registers
for subsequent execution or processing. (2) Contrast with
auxiliary storage.

mark. A symbol or symbols that indicate the beginning or the
end of a field, of a word, of an item of data, or of a set of data
such as a file, a record, or a block.

mask. (1) A pattern of characters that is used to control the
retention or elimination of portions of another pattern of
characters. (2) To use a pattern of characters to control the
retention or elimination of portions of another pattern of
characters.

masked. Synonym for disabled.

matrix. (1) A rectangular array of elements, arranged in rows
and columns, that may be manipulated according to the rules of

Glossary-22



matrix algebra. (2) In computers, a logic network in the form of
an array of input leads and output leads with logic elements
connected at some of their intersections.

matrix printer. A printer in which each character is represented

by a pattern of dots; for example, a stylus printer, a wire printer.
Synonymous with dot printer.

Mb. 1,048,576 bytes.

mega (M). Prefix 1,000,000.
megahertz (MHz). 1,000,000 hertz.
memory. Term for main storage.

meter (m). A unit of length (equivalent to 39.37 inches).

MFM. Modified frequency modulation.

MHz. Megahertz; 1,000,000 hertz.

micro (¢). Prefix 0.000,001.

microcode. (1) One or more microinstructions. (2) A code,

representing the instructions of an instruction set, implemented in
a part of storage that is not program-addressable.
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microinstruction. (1) An instruction of microcode. (2) A basic
or elementary machine instruction.

microprocessor. An integrated circuit that accepts coded
instructions for execution; the instructions may be entered,
integrated, or stored internally.

microsecond (us). 0.000,001 second.

milli (m). Prefix 0.001.
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milliampere (mA). 0.001 ampere.
millisecond (ms). 0.001 second.

mnemonic. A symbol chosen to assist the human memory; for
example, an abbreviation such as "'mpy'' for "'multiply."

mode. (1) A method of operation; for example, the binary
mode, the interpretive mode, the alphanumeric mode. (2) The
most frequent value in the statistical sense.

modeling transformation. Operations on the coordinates of an
object (usually matrix multiplications) that cause the object to be
rotated about any axis, translated (moved without rotating),
and/or scaled (changed in size along any or all dimensions). See
also viewing transformation.

modem (modulator-demodulator). A device that converts serial
(bit by bit) digital signals from a business machine (or data
communication equipment) to analog signals that are suitable for
transmission in a telephone network. The inverse function is also
performed by the modem on reception of analog signals.

modified frequency modulation (MFM). The process of varying
the amplitude and frequency of the ’write’ signal. MFM pertains
to the number of bytes of storage that can be stored on the
recording media. The number of bytes is twice the number
contained in the same unit area of recording media at single
density.

modulation. The process by which some characteristic of one
wave (usually high frequency) is varied in accordance with
another wave or signal (usually low frequency). This technique is
used in modems to make business-machine signals compatible
with communication facilities.

modulation rate. The reciprocal of the measure of the shortest
nominal time interval between successive significant instants of
the modulated signal. If this measure is expressed in seconds, the
modulation rate is expressed in baud.

module. (1) A program unit that is discrete and identifiable with
respect to compiling, combining with other units, and loading.
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(2) A packaged functional hardware unit designed for use with
other components.

modulo check. A calculation performed on values entered into a
system. This calculation is designed to detect errors.

modulo-N check. A check in which an operand is divided by a
number N (the modulus) to generate a remainder (check digit)
that is retained with the operand. For example, in a modulo-7
check, the remainder will be 0, 1, 2, 3, 4, 5, or 6. The operand is
later checked by again dividing it by the modulus; if the
remainder is not equal to the check digit, an error is indicated.

modulus. In a modulo-N check, the number by which the
operand is divided.

monitor. Synonym for cathode ray tube display (CRT display).

most-significant digit. The leftmost (non-zero) digit. See also
high-order position.

ms. Millisecond; 0.001 second.

multiplexer. A device capable of interleaving the events of two
or more activities, or capable of distributing the events of an
interleaved sequence to the respective activities.

multiprogramming. (1) Pertaining to the concurrent execution of
two or more computer programs by a computer. (2) A mode of
operation that provides for the interleaved execution of two or
more computer programs by a single processor.
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n. Prefix nano; 0.000,000,001.

NAND. A logic operator having the property that if P is a
statement, Q is a statement, R is a statement,..., then the NAND
of P, Q ,R,... is true if at least one statement is false, false if all
statements are true.

NAND gate. A gate in which the output is O only if all inputs
are 1.
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nano (n). Prefix 0.000,000,001.
nanosecond (ns). 0.000,000,001 second.
negative true. Synonym for active low.

negative-going edge. The edge of a pulse or signal changing in a
negative direction. Synonymous with falling edge.

non-return-to-zero change-on-ones recording (NRZI). A
transmission encoding method in which the data terminal
equipment changes the signal to the opposite state to send a
binary 1 and leaves it in the same state to send a binary 0.

non-return-to-zero (inverted) recording (NRZI). Deprecated
term for non-return-to-zero change-on-ones recording.

NOR. A logic operator having the property thatif Pis a
statement, Q is a statement, R is a statement,..., then the NOR of
P, Q, R,... is true if all statements are false, false if at least one
statement is true.

NOR gate. A gate in which the output is O only if at least one
input is 1.

NOT. A logical operator having the property that if Pis a
statement, then the NOT of P is true if P is false, false if P is true.

NRZI. Non-return-to-zero change-on-ones recording.
ns. Nanosecond; 0.000,000,001 second.
NUL. The null character.

null character (NUL). A control character that is used to
accomplish media-fill or time-fill, and that may be inserted into or
removed from, a sequence of characters without affecting the
meaning of the sequence; however, the control of the equipment
or the format may be affected by this character.
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odd-even check. Synonym for parity check.

offline. Pertaining to the operation of a functional unit without
the continual control of a computer.

one-shot. A circuit that delivers one output pulse of desired
duration for each input (trigger) pulse.

open circuit. (1) A discontinuous circuit; that is, one that is
broken at one or more points and, consequently, cannot conduct
current. Contrast with closed circuit. (2) Pertaining to a no-load
condition; for example, the open-circuit voltage of a power

supply.

open collector. A switching transistor without an internal
connection between its collector and the voltage supply. A
connection from the collector to the voltage supply is made
through an external (pull-up) resistor.

operand. (1) An entity to which an operation is applied.
(2) That which is operated upon. An operand is usually identified
by an address part of an instruction.

operating system. Software that controls the execution of
programs; an operating system may provide services such as
resource allocation, scheduling, input/output control, and data
management.
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OR. A logic operator having the property that if P is a
statement, Q is a statement, R is a statement,..., then the OR of P,
Q, R,...is true if at least one statement is true, false if all
statements are false.

OR gate. A gate in which the output is 1 only if at least one
input is 1.

output. Pertaining to a device, process, or channel involved in an
output process, or to the data or states involved in an output
process.
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