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TO THE READER

This is a book of background knowledge. Any magazine can tell
you what’s new this week or this month; look here for the background
information that they thought you kne v already.

This is also a book about reality, not predictions. You can be con-
fident that the technologies described in this book actually exist and
work as described. See also VAPORWARE.

Our goal in writing this book is to explain, not just define. That is,
we want to answer your questions about computers, not just tell you
what words mean. We feel you have a right to know how your com-
puter works, not just how to use it. Thus we cover not only business
software, personal computers, and the Internet, but also fundamentals
such as computer architecture and binary arithmetic. We have included
many tables of useful reference data.

Throughout, we use SMALL CAPITALS to mark important words
that are defined elsewhere in this book. By following cross-references,
you can guickly find all the entries that pertain to whatever interests
you. For example, to learn how a computer works, look up COMPUTER
ARCHITECTURE and follow the references.

Be sure to notice the visual dictionary of symbols at the end of the
book. If you don’t know what X or = or e is called, don’t worry; you
can look it up there.

This edition adds over six hundred new entries and many new illus-
trations. All three of us want to thank the University of Georgia and
Seattle Pacific University for access to facilities and for accommodat-
ing us as we worked on this project. Also, we'd like to thank Robert
Downing for his help with 1960’s data processing concepts. Many
thanks also to Cathy and Sharon Covington, both for their patience
while their parents were working on this book and for their help as
consultants and illustrators.

We will maintain a web page with links to many of the sites men-
tioned in this book at:

http://paul.spu.edu/ ddowning/dcitlinks.html

Many of the words used in this book are registered trademarks.
We have made no attempt to determine or report their legal status.
For further information about any pamcular product name, consult
the manufacturer’s literature.
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1 80386, 80486

NUMBERS

3D see THREE-DIMENSIONAL GRAPHICS.

16-bit program a program that runs on Intel microprocessors using
only the features of the 8088 or 80286, with 16-bit internal registers.
Most DOS applications and many Windows 3.1 applications are 16-bit
programs. Contrast 32-BIT PROGRAM.

24-bit graphics graphical images that use 24 bits to represent each
color, so that each color is made by mixing red, green, and blue, each
of which is measured on a scale of 0 to 255, and a total of 16,777,216
colors s available. Often called “millions of colors.”

32-bit program a program that uses the 32-bit internal registers and
large memory capacity of the Intel 386, 486, Pentium, or other com-
patible microprocessor; generally faster than a 16-bit program doing
the same computation on the same CPU. Contrast 16-BIT PROGRAM.
See also WIN32S.

386 the first Intel microprocessor with 32-bit internal registers and good
support for multitasking and extended memory; able to run Windows
95, but too slow for most present-day software. See MICROPROCES-
SOR; SX; DX.

486 an Intel microprocessor similar to the 386 but faster; predecessor of
the Pentium. See MICROPROCESSOR; SX; DX,

640K limit see DOS 640K LIMIT.
2000 see YEAR 2000 PROBLEM.

8088 the Intel microprocessor used in the original IBM PC (1981). It
has 16-bit registers and an 8-bit external bus. See MICROPROCESSOR.

68000 the series of Motorola microprocessors used in the Apple Mac-
intosh. See MICROPROCESSOR.

80286 the Intel microprocessor used in the IBM PC AT (1984). It is
faster than the 8088 and supports extended memory but does not have
32-bit registers or the built-in ability to emulate multiple 8088s; for
that reason, multitasking operating systems did not become common
until the 386 was introduced. See MICROPROCESSOR.

80386, 80486 unofficial names for the Intel 386 and 486 microproces-
sors. See 386, 486 and references there.
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A abbreviation used in HTML to indicate an anchor, a link to another
location. For an example, see HTML.

A4 Letter

FIGURE 1. A4 PAPER IS LONGER AND NARROWER
THAN LETTER SIZE

A4 the standard size of typing paper in Europe, 210 x 297 mm, about
81 x 11} inches. American typing paper is 8; x 11 inches.

A4 is part of an ISO standard for paper sizes, chosen so that AO
paper (840 x 1189 mm) has an area of 1 square meter and each size
can be cut in half to make the next smaller one. Thus, the area of a
sheet of A4 paper is & m?. For table, see PAPER SIZES (ISO).

A/B switch a two-way switch for parallel or serial port cables. It can be
used to connect two printers or modems to one computer, or two com-
puters to one printer or modem. Using an A/B switch requires some
care because the computer does not know when the switch has been
flipped; it is usually necessary to set the software to use the devices
that are actually connected at any particular time.

ABEND (abnormal end) abnormal termination of a program due to an
error condition, such as running out of memory or dividing by zero.
The term is used only on IBM mainframes.

abort to cancel an action or command.

Abort, Retry, Fail? an error message displayed by DOS and simi-
lar operating systems when a disk is unreadable or some other input
or output operation is physically impossible. An earlier version said,
“Abort, Retry, Ignore?”

The user should press a to abort (cancel) the operation, r to retry
the operation (usually the best choice if it’s a disk problem), or £ to
make the operation fail, i.e., let the program continue running but
notify it that the operation was not performed. Pressing £ is usually
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a risky move because not all programs behave correctly after a failed
operation. See also GENERAL FAILURE, INVALID MEDIA,

ABS the function that calculates absolute value in BASIC and other
programming languages. It converts negative numbers to positive
while leaving positive numbers and zero unchanged. For example,
ABS(37) =37; ABS(-37) =37; ABS(-2.5) =2.5; ABS(198B) = 1985;
ABS(0) =0.

absolute address

1. a fixed location in the computer’s memory. See COMPUTER
ARCHITECTURE,; SEGMENT, OFFSET.

2. in a spreadsheet program, a cell address that refers to a fixed
location that will not change when a formula is copied to another loca-
tion. In Lotus 1-2-3 and Excel, absolute addresses are indicated by
placing a dollar sign before the column and row indicator. For exam-
ple, if the formula 2+«8D$7 is entered into a cell, then $D$7 is an abso-
lute address. If this formula is copied to another cell, the address $D$7
will not change. Contrast RELATIVE ADDRESS.

absolute URL a URL that contains the full address, identifying the
machine, directory, and file. For example, if a web page contains the
link:

<a href="http://www.tcoll.edu/~“kstanwell/docl.html">

it will find doc1 in the public directory of user katanwell at the com-
puter labeled www.tcoll.edu. Contrast RELATIVE URL.

abstract

1. a summary of a document or file. For example, in Java pro-
gramming, a JAR file contains class files together with an encrypted
abstract (summary) calculated with a kind of hash function. If one of
the class files is tampered with, the hash function calculated from the
downloaded files will not match the hash function in the abstract, so
the verifier will not allow the class to load. See also MANIFEST.

2. not tied to a specific pre-existing example. For example, an
abstract data type is one that does not correspond exactly to anything
in the architecture of the computer; instead, it is declared by the pro-
grammer to suit the purposes of the program.

In Java, a class is declared abstract if there will not be any data or
methods specific to that class; instead, it is to be used as a superclass
for other classes that will have specific data. An abstract class cannot
be instantiated, but other classes can extend it.

accelerator a device that makes an operation run faster. For example,
a graphics accelerator is a card that contains built-in circuits for per-
forming graphics operations, allowing the system to render graphics
more quickly than would be the case if the microprocessor bore the
entire load. See PC CARD.
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accents marks added to letters (as in é é é ¢é) to indicate differences
of pronunciation; said to have been introduced by Aristophanes of
Byzantium c. 200 B.C. to preserve the pitch accent of ancient Greek,
which was dying out. The only major languages that do not require
accents are English and Latn.
Most computer software treats a letter with an accent as a single
character. More sophisticated systems represent the accent and the let-
ter separately, so that any accent can be put on any letter.

acceptable-use policy a policy established by the owner of a com-
puter system, or by an Intemnet service provider, concerning acceptable
use of the computer and network facilities. Acceptable-use polictes
should generally include the following points:

1. Users are accountable for what they do. Deliberate snooping,
harassment, or interference with other users will not be toler-
ated, nor will any deliberate unauthorized activity.

2. The computer shall be used only for its intended purposes. For
example, you generally can’t use your employer’s computer to
run another business on the side; nor can you run private money-
making schemes on a computer owned by a state university.
Employees are accountable for how they use their time at work.

3. Passwords must be kept secret. (See PASSWORD.)

4. The service provider has the right to suspend accounts that are
being misused. People accused of misconduct have the nght to

a fair hearing.

5. Users must abide by the acceptable-use policies of newsgroups
and other electronic discussion forums, which are mostly paid
for by other people. On the Internet you are always someone’s
guest.

6. Chain letters and mass e-mailing are expensive, unwelcome,
and generally not permitted. The correct way to reach a wide
audience 1s to use an appropriate newsgroup.

7. Cyberspace is not above the law. Practices that are illegal in the
real world, such as forgery, gambling, obscenity, and threaten-
ing or inciting violence, are still illegal when you do them on
the computer.

8. Losing an account is not necessarily the only penalty for mis-
conduct. The service provider cannot shield users from criminal
or civil liability when they break laws or deliberately harm oth-
ers. Really destructive computer abusers generally have several
accounts and must He stepped by other means.




5 Acrobat

access provider (Internet service provider) a company that pro-
vides its customers with access to the INTERNET, typically tk.ough
DIAL-UP NETWORKING. Major access providers in the United States
include Microsoft, Netcom, Mindspring, and America Online. Com-
puServe and Prodigy provide Internet access among their other ser-
vices.

Typically, the customer pays a monthly fee, and the access
provider supplies software that enables the customer to connect to the
Internet by modem. Some access providers also provide file space for
pages on the WORLD WIDE WEB and FTP file storage.

access time the amount of time needed by a memory device to transfer
data to the CPU. It is measured from the instant that the CPU requests
data until the instant that the CPU receives the data. The fastest access
times are those of RAM chips (typically 70 nanoseconds = 7 x 1078
second); video RAM is somewhat slower, and disk drives are slower
yet. For example, the access time of a hard disk is typically between
10 and 20 milliseconds, and that of a CD-ROM drive is more like 200
milliseconds. The access time of a CD-ROM drive sets a limit on the
speed with which video or other complex data stored on the CD can
be displayed.

accounts payable bilis that need to be paid.

accounts receivable money that is owed to a business and can be
counted as a financial asset.

accumulator the register where a computer stores the result of an
arithmetic operation. For example, in 8086 assembly language, the
instruction ADD AX, 10 means “Add 10 to the number in the accumula-
tor, and leave the result there.” Some computers can use more than one
register as an accumulator. See COMPUTER ARCHITECTURE; ASSEM-
BLY LANGUAGE.

ack an abbreviation for ASCII code 6, which stands for “acknowledged”
in older teletype systems and in XMODEM and some other protocols.
ACK is sent when a data packet has been received correctly and the
receiving computer is ready for the next one. Contrast NAK.

acquire to obtain a file (for editing) from an ANALOG source, such as a
SCANNER or video input (see FRAME GRABBER). Similar to IMPORT,
except that the image is not coming from a file.

Acrobat software from ADOBE SYSTEMS, INC. for creating and
reading PDF files. Acrobat Reader enables users to view and print
PDF files that they receive from others; it is distributed free from
http://www.adobe.com Acrobat Distiller, a commercial product,
creates PDF files by “distilling” (converting) existing PostScript files
and by functioning as a printer driver so that any application can
“print” to a PDF file. See PDF.
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T~} Active
Window

FIGURE 2. ACTIVE WINDOW

acronym a word formed from the initial parts of other words.
For example, BASIC stands for Beginner's All-Purpose Symbolic
Instruction Code.

activate
1. to choose a window in which you want to type. This is done
by moving the mouse pointer into the window and clicking one button.
In some operating systems you must click on the window's title bar.
See WINDOW.
2. to start a piece of software by double-clicking on its name or
icon. See CLICK; ICON.

active color the color currently selected (in a painting or drawing pro-
gram). Whatever tool is being used will paint or draw in the active
color.

Active Desktop in Windows 98 and its derivatives, the ability to use
a WEB PAGE as the desktop, i.e., the screen itself, not just as one of
the programs running on it. This makes it easy to display a web page
that is constantly updated, such as weather or stock price informa-
tion, without having to start and run a BROWSER. See also DESKTOP;
WORLD WIDE WEB,

active matrix a type of liquid crystal display (LCD) that produces
higher contrast than earlier passive-matrix displays by incorporating
transistors into the LCD matrix.

active window the window currently in use, the one in which the user
is typing, drawing, or making menu choices. There can only be one
active window at a time. See WINDOW; ACTIVATE.

ActiveX a Microsoft system for component software for Windows that
is an updated version of OLE (see OBJECT LINKING AND EMBED-
DING). ActiveX allows executable code to be included in a document
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such as a word processing document or a web page. An ActiveX con-
trol can be written in a programming language such as C++ or Visual
Basic. An advantage of ActiveX is the ability to re-use software com-
ponents. For an alternate way to include executable code in a web
page, see JAVA; for an alternate software component system, see JAVA -

BEAN.

actor (animation program) an object that moves in a specified manner
along a PATH.

actual parameter the value actually passed to a function or proce-
dure in a programming language. For example, if you compute ABS (X)
and the value of X is —2.5, then —2.5 is the actual parameter of ABS.
Contrast FORMAL PARAMETER. For an example see PARAMETER.

FIGURE 3. AUGUSTA ADA BYRON (1815—-1852)

Ada a programming language developed in the late 1970s for the U.S.
Department of Defense. It is named for Augusta Ada Byron, Countess
of Lovelace, who worked with Babbage’s mechanical calculator in the
nineteenth century.

Ada is based on Pascal, with some influence from PL/l and
ALGOL 68. Comments begin with two hyphens and continue to the
end of the line. Every statement ends with a semicolon even if it is
embedded within another statement (such as an if-then or loop-end
loop structure); in this respect Ada is like PL/I and C and unlike Pas-
cal.

Ada subprograms can be compiled separately and linked together
before execution. In the sample program, the with and use statements
specify that this program uses a library of precompiled subroutines
called I_0_PACKAGE.

Much of the original motivation for designing Ada was the need
for a better language for real-time programming, that is, programming
computers to control automatic or semiautomatic equipment. Toward
this end, Ada allows the programmer to create multiple tasks that run
concurrently (see TIMESHARING), to pass signals from one task to
another, and to introduce controlled time delays.
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with I_O0_PACKAGE;
procedure FACTORIAL is
use I_0_PACKAGE;
-- This program reads a number and
-- computes its factorial.
NUM, FACT, COUNT: INTEGER;
begin
GET (NUM) ;
FACT := 1;
for COUNT in 2..NUM loop
FACT := FACT + COUNT;
end loop;
PUT("The factorial of ");
PUT (NUM) ;
PUT(" is ll) :
PUT (FACT) ;
end;

FIGURE 4. AN ADA PROGRAM

adaptive technology technology that helps people work around
physical limitations. Computer-related examples include magnified
screen displays, speech recognition devices, and keyboards with latch-
ing shift and control keys for people who can press only one key at a

time.
ADC see ANALOG-TO-DIGITAL CONVERTER.
A/D converter see ANALOG-TO-DIGITAL CONVERTER.

FIGURE 5. ADD NOISE FILTER ADDS TEXTURE TO IMAGE

add noise a photopaint filter that adds texture (o a picture. Since the
overall effect is rather unpredictable, it may be wise to save a copy of
the image before applying this filter.

address
1. a number or bit pattern that uniquely identifies a location in a

computer memory. Every location has a distinct address.
2. a letter and number identifying the column and row of a cell
in a spreadsheet. See RELATIVE ADDRESS; ABSOLUTE ADDRESS.




