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163 disk striping

ternal (housed in a separate box that connects to the computer).

= See also ATA; DISK; DISK STRIPING; FLOPPY DISK; HARD DISK; MASS STORAGE;
oPTICAL DISK; RAID; SMART.

diskette Same as FLoPPY DISK.

diskless workstation A workstation or PC on a local-area network (LAN)

that does not have its own disk. Instead, it stores files on a network file
server. Diskless workstations can reduce the overall cost of a LAN be-
cause one large-capacity disk drive is usually less expensive than several
low-capacity drives. In addition, diskless workstations can simplify back-
ups and security because all files are in one place—on the file server.
Also, accessing data from a large remote file server is often faster than
accessing data from a small local-storage device.

One disadvantage of diskless workstations, however, is that they are
useless if the network fails.

When the workstation is a PC, it is often called a diskless PC or a Net
PC.

= See also BOOTP; DISK DRIVE; LOCAL-AREA NETWORK; NET PC; NETWORK COM-
PUTER; SERVER; WORKSTATION.

disk mirroring A technique in which data is written to two duplicate disks
simultaneously. This way if one of the disk drives fails, the system can
instantly switch to the other disk without any loss of data or service.
Disk mirroring is used commonly in on-line database systems where it’s
critical that the data be accessible at all times.

= See also FAULT TOLERANCE; RAID; SERVER MIRRORING.
disk operating system See DOS.

disk optimizer A program that makes a disk more efficient. Disk opti-
mizers use a variety of techniques, including defragmenting the disk.
Fragmentation occurs naturally when a disk is used often.

= See also DEFRAG; FRAGMENTATION.

disk pack A stack of removable hard disks encased in a metal or plastic
container.

= See also HARD DISK; REMOVABLE HARD DISK.

disk striping A technique for spreading data over multiple disk drives.
Disk striping can speed up operations that retrieve data from disk stor-
age. The computer system breaks a body of data into units and spreads
these units across the available disks. Systems that implement disk strip-
ing generally allow the user to select the data unit size or strzpe width.
Disk striping is available in two types. Single-user striping uses rela-
tively large data units and improves performance on a single-user work-

This material may be protected by Copyright law (Title 17 U.S. Code)
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F1, F2 . . . F15 The names of the function keys. See under FUNCTION KEYS.
facsimile machine See rFAx MACHINE.

FAQ Pronounced as separate letters or as fak, and short for f(requently)
a(sked) q(uestions), a FAQ is a document that answers questions about
some topic, often a technical one. Frequently, FAQs are formatted as help
files or hypertext documents.

= See also HELP; HYPERTEXT.
Fast AT Attachment (ATA) See under EIDE.
Fast Ethernet See 100Base-T.
fast IDE Short for Fast AT Attachment (ATA). See under EIDE,
Fast Page Mode RAM See FPM RAM.
FAT See FILE ALLOCATION TABLE.

fatal error An error that causes a program to abort. Sometimes a fatal er-
ror returns you to the operating system. When a fatal error occurs, you
may lose whatever data the program was currently processing.

= See also ABORT; crASH; GPF; RUNTIME ERROR.

FAT32 A new version of the file allocation table (FAT) available in Win-
dows 95 OSR 2 and in Windows 98. FAT32 increases the number of bits
used to address clusters and also reduces the size of each cluster. The re-
sult is that it can support larger disks (up to 2 terabytes) and better stor-
age efficiency (less slack space).

= See also CLUSTER; FILE ALLOCATION TABLE; FILE MANAGEMENT SYSTEM; OSR 2;
SLACK SPACE.

fault tolerance The ability of a system to respond gracefully to an unex-
pected hardware or software failure. There are many levels of fault toler-
ance, the lowest being the ability to continue operation in the event of a
power failure. Many fault-tolerant computer systems mirror all
operations—that is, every operation is performed on two or more dupli-
cate systems, so if one fails another can take over.
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fax 206

= See alsO CLUSTERING; DISK MIRRORING; RAID; SERVER MIRRORING.

fax v 1. To send a document via a fax machine. —n 2. A document that
has been sent, or is about to be sent, via a fax machine. 3. Short for fac-
s(imile) machine.

= See also FAX MACHINE.
fax board See rax MODEM.

fax machine Abbreviation of facs(imile} machine, a fax machine is a de-
vice that can send or receive pictures and text over a telephone line. Fax
machines work by digitizing an image—dividing it into a grid of dots.
Each dot is either on or off, depending on whether it is black or white.
Electronically, each dot is represented by a bit that has a value of either
0 (off) or 1 (on). In this way, the fax machine translates a picture into a
series of zeros and ones (called a bit map) that can be transmitted like
normal computer data. On the receiving side, a fax machine reads the in-
coming data, translates the zeros and ones back into dots, and reprints
the picture.

The idea of fax machines has been around since 1842, when Alexander
Bain invented a machine capable of receiving signals from a telegraph
wire and translating them into images on paper. In 1850, a London in-
ventor named F. C. Blakewell received a patent for a similar machine,
which he called a copying telegraph.

But while the idea of fax machines has existed since the 1800s, fax ma-
chines did not become popular until the mid 1980s. The spark igniting
the fax revolution was the adoption in 1983 of a standard protocol for
sending faxes at rates of 9,600 bps. The standard was created by the
CCITT standards organization and is known as the Group 3 standard.
Now, faxes are commonplace in offices of all sizes. They provide an in-
expensive, fast, and reliable method for transmitting correspondence,
contracts, résumés, handwritten notes, and illustrations.

A fax machine consists of an optical scanner for digitizing images on
paper, a printer for printing incoming fax messages, and a telephone for
making the connection. The optical scanner generally does not offer the
same quality of resolution as stand-alone scanners. Some printers on fax
machines are thermal, which means they require a special kind of paper.

All fax machines conform to the CCITT Group 3 protocol. (There is a
new protocol called Group 4, but it requires ISDN lines.) The Group 3
protocol supports two classes of resolution: 203 by 98 dpi and 203 by
196 dpi. The protocol also specifies a data-compression technique and a
maximum transmission speed of 9,600 bps.

Some of the features that differentiate one fax machine from another
include the following:

speed: Fax machines transmit data at different rates, from 4,800 bps to
28,800 bps. A 9,600-bps fax machine typically requires 10 to 20
seconds to transmit one page.

printer type: Many fax machines use a thermal printer that requires
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ragged 464

= See als0 AUTHENTICATION; DIAL-UP ACCESS; ISP.

ragged In text processing, ragged means not aligned along a margin. The
opposite of ragged is flush or justified. The text at the end of this entry
has a ragged right margin.

Most word processors allow you to choose between ragged and justi-
fied margins.

= See also FLUSH; JUSTIFY.

This text has a ragged right
margin because each

line ends at a different
spot.

RAID Short for R(edundant) A(rray) of I(ndependent) [or I(nexpensive)]
D(isks), a category of disk drives that employ two or more drives in com-
bination for fault tolerance and performance. RAID disk drives are used

frequently on servers but aren’t generally necessary for personal comput-
€rs.

There are number of different RAID levels. The three most common are
0, 3, and 5:

Level 0: Provides data striping (spreading out blocks of each file
across multiple disks) but no redundancy. This improves perfor-
mance but does not deliver fault tolerance.

Level 1: Provides disk mirroring.

Level 3: Same as Level 0, but also reserves one dedicated disk for er-
ror-correction data. It provides good performance and some level of
fault tolerance.

Level 5: Provides data striping at the byte level and also stripe error-
correction information. This results in excellent performance and
good fault tolerance.

= See also DISK DRIVE, DISK MIRRORING; DISK STRIPING; FAULT TOLERANCE.

RAM Pronounced rammm, acronym for r(andom)-a{ccess) m(emory), a type
of computer memory that can be accessed randomly; that is, any byte of
memory can be accessed without touching the preceding bytes. RAM is

the most common type of memory found in computers and other devices,
such as printers.

There are two basic types of RAM:

® dynamic RAM {DRAM)
o gtatic RAM (SRAM)

The two types differ in the technology they use to hold data, dynamic
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serif 502

serif A small decorative line added as embellishment to the basic form of a
character. Typefaces are often described as being serif or sans serif (with-
out serifs). The most common serif typeface is Times Roman. A common
sans serif typeface is Helvetica.

=> See also FONT; SANS SERIF, TYPEFACE.

server A computer or device on a network that manages network

resources. For example, a file server is a computer and storage device
dedicated to storing files. Any user.on the network can store files on the
server. A print server is a computer that manages one or more printers,
and a network server is a computer that manages network traffic. A data-
base server is a computer system that processes database queries.

Servers are often dedicated, meaning that they perform no other tasks
besides their server tasks. On multiprocessing operating systems, how-
ever, a single computer can execute several programs at once. A server in
this case could refer to the program that is managing resources rather
than the entire computer.

= See also CLIENT; CLIENT/SERVER ARCHITECTURE; DEC; LOAD BALANCING; LO-
CAL-AREA NETWORK; NETWORK; PROXY SERVER; SERVER MIRRORING, SERVER-SIDE;
SGI; SuN MICROSYSTEMS; VIRTUAL SERVER.

server mirroring Utilizing a backup server that duplicates all the proc-
esses and transactions of the primary server. If, for any reason, the pri-
mary server fails, the backup server can immediately take its place with-
out any down-time.

Server mirroring is an expensive but effective strategy for achieving
fault tolerance. It’s expensive because each server must be mirrored by
an identical server whose only purpose is to be there in the event of a
failure. A less expensive technique that is becoming more and more pop-
ular is clustering.

= See also DISK MIRRORING; FAULT TOLERANCE; SERVER.

server-side Occurring on the server side of a client/server system. For ex-
ample, on the World Wide Web, CGI scripts are server-side applications
because they run on the Web server. In contrast, JavaScript scripts are
client-side because they are executed by your browser (the client). Java
applets can be either server-side or client-side depending on which com-
puter (the server or the client) executes themn.
=» See also CLIENT-SIDE; CLIENT/SERVER ARCHITECTURE; SERVER; SSI.

Server-Side Include See SSI.

service 1. See CUSTOMER SUPPORT. 2. See ONLINE SERVICE.

Service Advertising Protocol See SAP.

service bureau Short for prepress service bureau, a company that provides
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349 MIF

e

daisy-wheel printers and inexpensive doi-matrix printers are not capable
of microspacing. {See examples below of text with and without micro-
spacing.)

= See also JUSTIFICATION; PRINTER.

middleware Software that connects two otherwise separate applications.
For example, there are a number of middleware products that link a data-
base system to a Web server. This allows users to request data from the
database using forms displayed on a Web browser, and it enables the
Web server to return dynamic Web pages based on the user’s requests
and profile.

The term middleware is used to describe separate products that serve
as the glue between two applications. It is, therefore, distinct from import
and export features that may be built into one of the applications. Mid-
dleware is sometimes called plumbing because it connects two sides of
an application and passes data between them. In a three-tier architecture,
middleware occupies the middle tier. Common middleware categories in-
clude:

TP monitors

DCE environmenis

RPC systems

Object Request Brokers (ORBs)
Database access systems
Message Passing

e & &2 & © 0

= See also DCE; EXPORT; IMPORT; INTEGRATED; ORB; RPC; THREE-TIER; TP
MONITOR.

MIDI Pronounced middy, an acronym for m(usical) i(nstrument) d(igital)
i(nterface), a standard adopted by the electronic music industry for con-
trolling devices, such as synthesizers and sound cards, that emit music.
At minimum, a MIDI representation of a sound includes values for the
note’s pitch, length, and volume. It can also include additional character-
istics, such as attack and delay time.

The MIDI standard is supported by most synthesizers, so sounds cre-
ated on one synthesizer can be played and manipulated on another.
Computers that have a MIDI interface can record sounds created by a
synthesizer and then manipulate the data to produce new sounds. For ex-
ample, you can change the key of a composition with a single keystroke.

A number of software programs are available for composing and edit-
ing music that conforms to the MIDI standard. They offer a variety of
functions: for instance, when you play a tune on a keyboard connected
to a computer, a music program can translate what you play into a writ-
ten score.

= See also AMIGA; AU; MACINTOSH COMPUTER; SOUND CARD; WAVE TABLE SYN-
THESIS.

MIF Short for M(anagement) I{nformation) F(ormat), a format used to de-

SAP - Exhibit 1112
SAP v. Valtrus et al. - IPR2025-00420
Page 8 of 19



DB2 140

board, but it accesses the motherboard components (memory and CPU)
directly instead of sending data through the slower expansion bus.
A daughtercard is also called a daughterboard.

= See also EXPANSION BOARD; MOTHERBOARD; PRINTED CIRCUIT BOARD.

DB2 short for D(ata)b(ase) 2, a family of relational database products of-
fered by IBM. DB2 provides an open database environment that runs on
a wide variety of computing platforms. A DB2 database can grow from a
small single-user application to a large multi-user system. Using SQL, us-
ers can obtain data simultaneously from DB2 and other databases. DB2
includes a range of application development and management tools.

= See also DATABASE MANAGEMENT SYSTEM; RDBMS.

dBASE A popular database management systern produced by Ashton-Tate
Corporation. The original version, called Vuican, was created by Wayne
Ratliff. In 1981, Ashton-Tate bought Vulcan and marketed it as dBASE II.
Subsequent versions with additional features are known as dBASE III,
dBASE Il +, and dBASE 1V, all of which are currently owned and devel-
oped by Borland Corporation.

The dBASE format for storing data has become a de facto standard and
is supported by nearly all database management and spreadsheet sys-
tems. Even systems that do not use the dBASE format internally are able
to import and export data in dBASE format.

= See alsO DATABASE MANAGEMENT SYSTEM; EXPORT; IMPORT.
DBMS See DATABASE MANAGEMENT SYSTEM.

DCC Short for D(irect) C(able) C{onnection), a Windows 95 feature that en-
ables two computers to be connected via a serial or parallel cable. Once
connected, the two computers function as if they were on a local-area
network (LAN). Either computer can access files on the other computer.
But because DCC does not require network interface cards (NICs), it is
less expensive and simpler. The limitations are that it can connect only
two PCs, and the data transfer rate is slower than with a true LAN.

=> See also ECP; LOCAL-AREA NETWORK;, NETWORK NEIGHBORHOOD; NULL-MODEM
CABLE.

DCE 1. Short for Distributed Computing Environment, a suite of technology
services developed by The Open Group for creating distributed applica-
tions that run on different platforms. DCE services include:

Remote Procedure Calls (RPC)
Security Service

Directory Service

Time Service

Threads Service

Distributed File Service

e @ & @ & @
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141 DDE

DCE is a popular choice for very large systems that require robust se-
curity and fault tolerance. 2. Short for D(ata) C{ommunications) E(quip-
ment), a device that communicates with a Data Terminal Equipment
(DTE) device in RS-232C communications. See DTE for more information.

= See also DISTRIBUTED PROCESSING; DTE; FAULT TOLERANCE; MIDDLEWARE; MO-
DEM; OSF; THE OrEN GROUP.

DA See under DirRecTDRAW.

DCOM Short for D(istributed) C(omponent) O(bject) M(odel), an extension
of the Component Object Model (COM) to support objects distributed
across a network. DCOM was developed by Microsoft and has been sub-
mitted to the IETF as a draft standard. Since 1996, it has been part of
Windows NT and is also available for Windows 95 and 98.

DCOM serves the same purpose as IBM’s DSOM protocol, which is the
most popular implementation of CORBA. Unlike CORBA, which runs on
many operating systems, DCOM is currently implemented only for Win-
dows.

= See also ComroNENT OBJECT MoDEL; CORBA; DISTRIBUTED COMPUTING;
DSOM; RMI.

DCT Short for D(iscrete) C(osine) T(ransform), a technique for representing
waveform data as a weighted sum of cosines. DCT is commonly used for
data compression, as in JPEG. This use of DCT results in lossy compres-
sion. DCT itself does not lose data; rather, data compression technologies
that rely on DCT approximate some of the coefficients to reduce the
amount of data.

= See also DATA COMPRESSION; JPEG; LOSSY COMPRESSION.

DDC Short for D(isplay) D{ata) C(hannel), a VESA standard for communi-
cation between a monitor and a video adapter. Using DDC, a monitor can
inform the video card about its properties, such as maximum resolution
and color depth. The video card can then use this information to ensure
that the user is presented with valid options for configuring the display.

= See also MONITOR; VESA; VIDEO ADAPTER.

DDE Abbreviation for D(ynamic) D(ata) E(xchange), an interprocess com-
munication (IPC) system built into the Macintosh, Windows, and 0S/2
operating systems. DDE enables two running applications to share the
same data. For example, DDE makes it possible to insert a spreadsheet
chart into a document created with a word processor. Whenever the
spreadsheet data changes, the chart in the document changes accord-
ingly.

Although the DDE mechanism is still used by many applications, it is
being supplanted by OLE, which provides greater control over shared
data.
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export 202

ject slightly separated, as if there had been a neat explosion in the mid-
dle of the object. Many spreadsheet applications can automatically create
exploded diagrams such as exploded pie charts.

= See also SPREADSHEET.

export To format data in such a way that it can be used by another appli-
cation. An application that can export data can create a file in a format
that another application understands, enabling the two programs to share
the same data. The two programs might be different types of word proc-
essors, or one could be a word processor while the other could be a da-
tabase management system.

The flip side of exporting is importing. Importing refers to the ability of
an application to read and use data produced by a different application.
Exporting implies that the sending application reformats the data for the
receiving application, whereas importing implies that the receiving appli-
cation does the reformatting.

= See als0 COMMA-DELIMITED; CONVERT; FILTER; IMPORT; MIDDLEWARE.

expression In programming, an expression is any legal combination of
symbols that represents a value. Each programming language and appli-
cation has its own rules for what is legal and illegal. For example, in the
C language x+5 is an expression, as is the character string “M/ONKEYS.”
Every expression consists of at least one operand and can have one or
more operators. Operands are values, whereas operators are symbols that
represent particular actions. In the expression

X+ 5

X and 5 are operands, and + is an operator.

Expressions are used in programming languages, database systems, and
spreadsheet applications. For example, in database systems, you use ex-
pressions to specify which information you want to see. These types of
expressions are called gueries.

Expressions are often classified by the type of value that they repre-
sent. For example:

Boolean expressions: Evaluate to either TRUE or FALSE

Integer expressions: Evaluate to whole numbers, like 3 or 100

Floating point expressions: Evaluate to real numbers, like 3.141 or -0.
005

String expressions: Evaluate to character strings

= See also ARITHMETIC EXPRESSION; BOOLEAN EXPRESSION; CHARACTER STRING;

DATA TYPE; FLOATING POINT NUMBER; FORMULA; INTEGER; OPERAND; OPERATOR;
QUERY.

extended ASCI A set of codes that extends the basic ASCII set. The basic
ASCII set uses 7 bits for each character, giving it a total of 128 unique
symbols. The extended ASCII character set uses 8 bits, which gives it an
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impact printer 272

= See also POP; SMTP,

impact printer Refers to a class of printers that work by banging a head
or needle against an ink ribbon to make a mark on the paper. This in-
cludes dot-matrix printers, daisy-wheel printers, and line printers. In con-
trast, laser and ink-jet printers are nonimpact printers. The distinction is
important because impact printers tend to be considerably noisier than
nonimpact printers but are useful for multipart forms such as invoices.

= See also DAISY-WHEEL PRINTER; DOT-MATRIX PRINTER; INK-JET PRINTER; LASER
PRINTER,; LINE PRINTER, NON-IMPACT PRINTER; PRINTER.

import To use data produced by another application. The ability to import
data is very important in software applications because it means that one
application can complement another. Many programs, for example, are
designed to be able to import graphics in a variety of formats.
The opposite of importing is exporting, which refers to the ability of
one application to format data for another application.

= See alsO COMMA-DELIMITED; CONVERT; EXPORT; FILTER; MIDDLEWARE.
. in-betweening See under TWEENING.

inclusive OR operator A Boolean operator that returns a value of TRUE if
either or both of its operands is TRUE. Contrast with the exclusive OR op-
erator, which returns a value of TRUE only if just one of the operands is
TRUE.

= See also BOOLEAN OPERATOR.

increment v 1. To add a fixed amount. For example, if you count consecu-
tively from 1 to 10, you increment by one. If you count by twos, you in-
crement by two. A large proportion of computer software consists of
loops of instructions in which one or more values are incremented each
time the loop is executed. —n 2. An amount that is added. For example,
if you count by threes, the increment is three.

= See also DECREMENT; LOOP.

incremental backup A backup procedure that backs up only those files
that have been modified since the previous backup. Contrast with an ar-
chival backup, in which all files are backed up regardless of whether or
not they have been modified since the last backup.

=» See also ARCHIVAL BACKUP; BACKUP.

Indeo A codec (compression/decompression technology) for computer
video developed by Intel Corporation. Although it is a software-only
codec, Indeo is based on the DVI, which is a hardware-only codec.

Competing video standards include Cinepak and MPEG.
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277 Intel

= See also CHARACTER STRING; DATA TYPE, FLOATING-POINT NUMBER.

integrated 1. A popular computer buzzword that refers to two or more
components merged together into a single system. For example, any soft-
ware product that performs more than one task can be described as inte-
grated. 2. Increasingly, the term integrated software is reserved for appli-
cations that combine word processing, database management,
spreadsheet functions, and communications into a single package.

= See also IDE; MIDDLEWARE.

integrated circuit Another name for a chip, an IC is a small electronic de-
vice made out of a semiconductor material. The first integrated circuit
was developed in the 1950s by Jack Kilby of Texas Instruments and Ro-
bert Noyce of Fairchild Semiconductor.

Integrated circuits are used for a variety of devices, including micro-
processors, audio and video equipment, and automobiles. Integrated cir-
cuits are often classified by the number of transistors and other electronic
components they contain:

SSI (smatl-scale integration): Up to 100 electronic components per
chip

MSI {(medium-scale integration): From 100 to 3,000 electronic compo-
nents per chip

LSI (large-scale integration): From 3,000 to 100,000 electronic compo-
nents per chip

VLSI (very large-scale integration): From 100,000 to 1,000,000 elec-
tronic components per chip

ULSI (ultra large-scale integration): More than 1 million electronic
components per chip

= See also ASIC; cHIP, MOORE'S LAW; NANOTECHNOLOGY; PLD; SEMICONDUC-
TOR; TEXAS INSTRUMENTS; TRANSISTOR.

integrated development environment A programming environment in-
tegrated into an application. For example, Microsoft Office applications
support various versions of the BASIC programming language. You can
develop a WordBasic application while running Microsoft Word.

= See also POWERBUILDER.

Integrated Drive Electronics See IDE.

integrated services digital network See ISDN.

Intel The world’s largest manufacturer of computer chips. Although it has
been challenged in recent years by newcomers AMD and Cyrix, Intel still

dominates the market for PC microprocessors. Nearly all PCs are based
on Intel’s x86 architecture.
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401 OR operator

example the DIR command supports the /P option, which causes the sys-
tem to pause between screenfuls of data, Other operating systems and
applications have different rules for specifying options.

Other words for option are switch and parameter. 2. In graphical user
interfaces, an option is a choice in a menu or dialog box.

= See also COMMAND;, COMMAND DRIVEN; DIALOG BOX; GRAPHICAL USER INTER-
FACE; MENU.

Option key A key on Macintosh keyboards that you use in concert with
other keys to generate special characters and commands. On PCs, the
corresponding key is the Alt key.

= See also ALT KEY; KEYBOARD; MACINTOSH COMPUTER.
opto-mechanical mouse See under MoUsE.

Oracle Based in Redwood, California, Oracle Corporation is the largest soft-
ware company whose primary business is database products. Historically,
Oracle has targeted high-end workstations and minicomputers as the
server platforms to run its database systems. Its relational database was
the first to support the SQL language, which has since become the indus-
try standard.

Along with Sun Microsystems, Oracle has been one of the leading
champions of network computers.

= See als0 DATABASE MANAGEMENT SYSTEM; INFORMIX; NETWORK COMPUTER;
SQL; SYBASE.

Orange Book The specification covering writable CDs, including CD-R.

= See also CD-R Drive; GREEN Book; RED Book; WHITE Book; YELLOW_
Book.

ORB Short for O(bject) R(equest) B(roker), a component in the CORBA pro-
gramming model that acts as the middleware between clients and serv-
ers. In the CORBA model, a client can request a service without knowing
anything about what servers are attached to the network. The various
ORBs receive the requests, forward them to the appropriate servers, and
then hand the results back to the client.

= See also CORBA; MIDDLEWARE.

orientation See under LANDSCAPE and PORTRAIT.

original equipment manufacturer See OEM.

OR operator A Boolean operator that returns a value of TRUE if either (or
both) of its operands is TRUE. This is called an inclusive OR operator.

There is also an exclusive OR operator (often abbreviated XOR) that
returns a value of TRUE only if just one of the operands is TRUE.
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s

alyzing a routing table to determine the best path.

Routing is often confused with bridging, which performs a similar func-
tion. The principal difference between the two is that bridging occurs at a
lower level and is therefore more of a hardware function, whereas rout-
ing occurs at a higher level where the software component is more im-
portant. And because routing occurs at a higher level, it can perform
more complex analysis to determine the optimal path for the packet.

= See also BGP; CIDR; IP AppRESS; IP swiTCHING; OSPF; PACKET; ROUTER;
ROUTING INFORMATION PROTOCOL; ROUTING SWITCH.

Routing Information Protocol A protocol defined by RFC 1058 that spe-
cifies how routers exchange routing table information. With RIP, routers
periodically exchange entire tables. Because this is inefficient, RIP is
gradually being replaced by a newer protocol called Open Shortest Path
First (OSPF).

= See also OSPF; ROUTER; ROUTING.

routing switch A switch that also performs routing cperations. Usually a
switch operates at layer 2 (the Data Link layer) of the OSI Reference
Model while routers operate at layer 3 (the Network layer). Routing
switches, however, perform many of the layer 3 functions usually re-
served for routers. And because the routing is implemented in hardware
rather than software, it is faster. The downside of routing switches is that
they are not as powerful or as flexible as full-fledged routers.

Because they perform some layer 3 functions, routing switches are
sometimes called layer-3 switches.

= See also IP SWITCHING; ROUTER; ROUTING; SWITCH.

RPC Abbreviation of remote procedure call, a type of protocol that allows a
program on one computer to execute a program on a server computer.
Using RPC, a system developer need not develop specific procedures for
the server. The client program sends a message to the server with appro-
priate arguments and the server returns a message containing the results
of the program executed.

Sun Microsystems developed the first widely used RPC protocol as part
of its Open Network Computing (ONC) architecture in the early 1980s.
The specification has been handed off to the Internet Engineering Task
Force (IETF) as a step toward making ONC RPC an Internet standard.

Two newer object-oriented methods for programs to communicate with
each other, CORBA and DCOM, provide the same types of capabilities as
traditional RPCs.

= See also API; CORBA; MIDDLEWARE; PROTOCOL; REMOTE.

RPG 1. Short for R(eport) P(rogram) G{enerator), a programming language
developed by IBM in the mid-1960s for developing business applications,
especially generating reports from data. The newest version, RPG 400, is
still widely used on AS/400 systems. 2. Short for r(ole)-p(laying)
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processing power. In the past, 3-D ‘graphics was available only on power-
ful workstations, but now 3-D graphics accelerators are commonly found
in personal computers. The graphics accelerator contains memory and a
specialized microprocessor to handle many of the 3-D rendering
operations.

= See also 3-D sOFTWARE; AGP; ANIMATION; GRAPHICS; GRAPHICS ACCELERATOR;
RAY TRACING, RENDER; TEXTURE; Z-BUFFER; Z-BUFFERING.

three-dimensional spreadsheet A spreadsheet program that allows you
to arrange data as a stack of tables, each of which has the same shape
and size. You can analyze a single table or an entire group of tables.

= See also SPREADSHEET.

3DO A technology that supports photo-realistic graphics, full-motion video,
and CD-quality sound. The first applications of this technology were
stand-alone devices used for playing games, but the technology is begin-
ning to find its way into PCs in the form of expansion boards.

= See also EXPANSION BOARD; MULTIMEDIA.

3-D software The category of software that represents three-dimensional
objects on a computer. This includes CAD/CAM, computer games, and
animation packages.

— See also 3-D crarHics; AGP; ANIMATION; DIRECT3D; MODELING; NURBS;
OpPENGL; RENDER; TEXTURE.

3-D sound Same as 3-D aubIo.

3-D spreadsheet See THREE-DIMENSIONAL SPREADSHEET.

386 Short for the Intel 80386 microprocessor.
= See also INTEL MICROPROCESSORS.

386DX See under INTEL MICROPROCESORS.

386SX Short for the Intel 803865X microprocessor.
= See also INTEL MICROPROCESSORS.

three-tier A special type of client/server architecture consisting of three
well-defined and separate processes, each running on a different plat-
forflzThe user interface, which runs on the user’'s computer (the client).

2 The functional modules that actually process data. This middle tier

runs on a server and is often called the application server.
3. A database-management system (DBMS) that stores the data re-
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quired by the middle tier. This tier runs on a second server called the da-
tabase server.

The three-tier design has many advantages over traditional two-tier or
single-tier designs, the chief ones being;:

The added modularity makes it easier to modify or replace one tier
without affecting the other tiers.

Separating the application functions from the database functions makes
it easier to implement load balancing.

= See also CLIENT/SERVER ARCHITECTURE; LOAD BALANCING; MIDDLEWARE; TP
MONITOR; TWO-TIER.

throughput The amount of data transferred from one place to another or
processed in a specified amount of time. Data transfer rates for disk
drives and networks are measured in terms of throughput. Typically,
throughputs are measured in Kbps, Mbps, and Gbps.

= See also DISK DRIVE; 1ISOCHRONOUS; NETWORK.

thumbnail A miniature display of a page to be printed. Thumbnails enable
you to see the layout of many pages on the screen at once. Generally,
thumbnails are too small to show the actual text, so greeking is used to
indicate how the text will look.

= See also DESKTOP PUBLISHING; GREEKING; LAYOUT.

thunk v 1. In PCs, to convert a 16-bit memory address to a 32-bit address,
and vice versa. Thunking is necessary because Intel’s older 16-bit micro-
processors used an addressing scheme called segmented memory, whereas
their new 32-bit microprocessors use a flat address space. Windows 95
supports a thunk mechanism to enable 32-bit programs to call 16-bit
DLLs. This is called a flat thunk.

On the other hand, 16-bit applications running under Windows 3.x and
Windows for Workgroups cannot use 32-bit DLLs unless the 32-bit
addresses are converted to 16-bit addresses. This is the function of
Win32s and is called a universal thunk.

According to folklore, the term thunk was coined by the developers of
the Algol-60 programming language, who realized late one night that the
data type of parameters could be known with a little forethought by the
compiler. That is, by the time the compiler processed the parameters, it
had already thought of (thunk) the data types. The meaning of the term
has changed considerably in recent years., —n 2. The operation of con-
verting between a segmented memory address space and a flat address
space.

= See also ADDRESS SPACE; WIN32s.
TI See TExas INSTRUMENTS.

TI 34010 A video standard from Texas Instruments that supports a resolu-
tion of 1,024 by 768. TI 34010 conforms to TI’s Graphics Architecture
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face.

TOPS uses the Macintosh computer’s built-in AppleTalk protocol. It is a

peer-to-peer network, which means that it does not require any comput-
ers to be set aside as file servers. Authorized users can access files from
any disk drive connected to the network.

= See also APPLETALK; LOCAL-AREA NETWORK; PEER-TO-PEER ARCHITECTURE; Sun

MICROSYSTEMS.
Total Cost of Ownership See TCO.

touchpad A small touch-sensitive pad used as a pointing device on some
portable computers. By moving a finger or other object along the pad,
you can move the pointer on the display screen. And, on many touch-
pads, you click by tapping the pad.

= See also DIGITIZING TABLET; POINTING DEVICE.

touch screen A type of display screen that has a touch-sensitive transpar-
ent panel covering the screen. Instead of using a pointing device such as
a mouse or light pen, you can use your finger to point directly to objects
on the screen.

Although touch screens provide a natural interface for computer nov-
ices, they are unsatisfactory for most applications because the finger is
such a relatively large object. It is impossible to point accurately to small
areas of the screen. In addition, most users find touch screens tiring to
the arms after long use.

= See also DISPLAY SCREEN; KIOSK; LIGHT PEN; MOUSE; POINT.

touch tablet Same as DIGITIZING TABLET.

tower model Refers to a computer in which the power supply, mother-
board, and mass storage devices are stacked on top of one another in a

cabinet. This is in contrast to desktop models, in which these compo-
nents are housed in a more compact box.

The main advantage of tower models is that there are fewer space con-

straints, which makes installation of additional storage devices easier.

= See also CHASSIS; DESKTOP MODEL COMPUTER.

TPI Short for t(racks) p(er) i(nch), the density of tracks on a disk. For ex-
ample, double-density 5.25-inch floppies have a TPI of 48, while high-

density floppies record 96 TPI. High-density 3.5-inch diskettes are format-

ted with 135 TPI. Hard disks have TPIs in the thousands.

= See also DISK; TRACK.

TP monitor Short for t(ransaction) p(rocessing) monitor, a program that
monitors a transaction as it passes from one stage in a process to an-
other. The TP monitor’s purpose is to ensure that the transaction proc-
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esses completely or, if an error occurs, to take appropriate actions.

TP monitors are especially important in three-tier architectures that em-
ploy load balancing because a transaction may be forwarded to any of
several servers. In fact, many TP monitors handle all the load-balancing
operations, forwarding transactions to different servers based on their
availability.

=> See also CICS; LOAD BALANCING; MIDDLEWARE; THREE-TIER; TRANSACTION
PROCESSING.

—— CD-ROM Drive Bay

— Internal Zip Drive Bay

— 3.5-inch Floppy Disk Drive

Figure 81: tower configuration

traceroute A utility that traces a packet from your computer to an Internet
host, showing how many hops the packet requires to reach the host and
how long each hop takes. If you're visiting a Web site and pages are ap-
pearing slowly, you can use traceroute to figure out where the longest
delays are occurring.

The original traceroute is a UNIX utility, but nearly all platforms have
something similar. Windows includes a traceroute utility called tracert. In
Windows 95, you can run tracert by selecting Start—Run..., and then
entering tracert followed by the domain name of the host. For example:

tracert www.pcwebopedia.com

Traceroute utilities work by sending packets with low time-to-live (TTL)
fields. The TTL value specifies how many hops the packet is allowed be-
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