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Numbers
10Base2, 155–156
10BaseT, 46–47, 47
568-A/UTP standard, 220

A
abbreviations, listed alphabetically,

350–364
abstract syntax, defined, 22
AC (alternating current), 118–121, 118–121
access points (APs)

basics of, 191, 191, 200
defined, 4, 112, 182, 217

access rights (permissions), 57
ack, defined, 24
acronyms, listed alphabetically, 350–364
ad-hoc mode, defined, 112, 112, 191
address gateways, defined, 199
Address Resolution Protocol (ARP), 185,

239–240
addresses

AppleTalk protocol suite and, 249
configuring Internet addresses, 89–93,

90, 92–93
Ethernet addresses, 262, 262
IP addressing, 241–242, 241
IPX/SPX protocol suite and, 247
MAC addresses (physical addresses), 31,

31, 239
network addresses, defined, 28

private address space, defined, 91
static addressing, defined, 72

agent software, defined, 301
ALOHAnet, 10
alternating current (AC), 118–121, 118–121
AM (amplitude modulation) radio signals,

137–138, 137–138
amp (ampere), defined, 136, 136
analog, defined, 32
analog signals

basics of, 137–138, 137
vs. digital, 141–142, 142

ANSI (American National Standards
Institute)

ANSI WAN standards, 226–229, 227
basics of, 211–212

AppleShare, peer-to-peer networks and, 55
AppleTalk Address Resolution Protocol

(AARP), 250
AppleTalk Data Stream Protocol (ADSP), 251
AppleTalk Filing Protocol (AFP), 252
AppleTalk protocol suite, 249–252
AppleTalk Transaction Protocol (ATP), 251
application gateways, defined, 199
Application layer

IPX/SPX protocol suite and, 248
as OSI model layer 7, 20–22, 20
TCP/IP model and, 34–35, 243–245
troubleshooting network application

errors, 307–308, 307
application services, 21
architecture. See also network architectures

selection of for LANs design, 267–268
archive bits, defined, 288384
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ARCNET, defined, 10
ARP tables, 185
ARPAnet, 10, 11
Asynchronous Transfer Mode (ATM)

ATM switches, defined, 6
basics of, 227–228

asynchronous transmissions, 144
AT&T, 8, 80, 80
attenuation, defined, 276
authentication, defined, 87
autoloader, 287

B
backbones, defined, 11, 101
backing up, 286–289, 289
bandwidth

basics of, 139–141, 141
of various media, listed, 172, 175–176

baseband, defined, 155
baselining, 293
batteries, 122
binary, defined, 32
BIOS (Basic Input/Output System),

defined, 262
BISDN (Broadband ISDN), defined, 227
bit synchronization, defined, 144
bits

archive bits, defined, 288
vs. bytes, 140
defined, 139

bit streams, defined, 139, 139
blackouts, 127
Bluetooth, defined, 219
BNC connectors, 100
bridges

basics of, 192–193, 192–193, 200
defined, 4, 5

broadband LANs standard, 216–217
broadcast domains, defined, 183
brouters, 196, 196, 200
BSD UNIX, 79, 80
bus topology, 100–101, 100
bytes, vs. bits, 140

C
cable

cable Internet technology, 323–324
coaxial cable, 153–156, 153, 155
crossover cable, defined, 190
LANs design and, 271–272, 

276–277, 277
single-mode cable, defined, 165

campus area networks (CANs), defined, 3
CCITT/ITU-T WAN standards, 223–226
cell switching, defined, 320
central processing unit (CPU) usage,

monitoring, 296
channels, B and D, 226
checksum, defined, 243
chips, defined, 171
cladding, defined, 164, 165
client-server networks. See also network

services and software
architecture

advantages and disadvantages of, 62
basics of, 42, 59, 59
common server types, 60
implementing, 63–66, 64–66
LANs design and, 267
security and, 62–63, 63
selecting, 62
terminals and hosts and, 61, 61

configuration, 87–93
Internet addresses, 89–93, 90,

92–93
Windows XP, 87–89, 88

described, 59, 59
coaxial cable, 153–156, 153, 155
collision detection, 214–215, 215
collision domains, defined, 183
commercial buildings cabling standards,

221–222, 221–222
Common Management Information

Protocol (CMIP), 303
Compatible Time-Sharing System (CTSS), 9
computers

destination computers, defined, 2

ARCNET, defined—computers
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mainframes, defined, 9, 61, 61
source computers, defined, 2

connection-oriented transmissions, 26, 27
connectionless transmissions, 26–27, 27
connectors, 152, 166–167, 166
continuity tests, defined, 276
copper media. See under network media
CPU usage, monitoring, 296
Crocker, Steve, 207
crossover cable, defined, 190
CSMA/CD (Carrier Sense Multiple

Access/Collision Detection) access
method, 214–215, 214

D
daisy chains, defined, 269
data

backing up, 286–289, 289
binary data, defined, 32
data compression, 22–23
data over cable technology, 323–324
defined, 18
OSI model and, 18, 18, 22

data centers, 128
Data Link layer (layer 2)

basics of, 30–31, 30–31
protocols, 238–239, 250, 308, 308

database services, 21
Datagram Delivery Protocol (DDP), 251
datagrams, defined, 28
DC (direct current), 121–122, 121
deencapsulation, defined, 18
default gateways, defined, 89
demarcation point, defined, 264
demultiplexing, defined, 317
devices, 181–203

access points, 191, 191
bridges, 192–193, 192–193
brouters, 196, 196
comparing, 200–201
defined, 2, 16
extending networks and, 182, 182
gateways, 199

hubs, 189–190, 189
LANs

connecting, 277–278
selecting, 273–275

network interface cards (NICs),
185–187, 186

network segments, 183–184, 184
repeaters, 188, 188
review questions, 202–203
routers, 197–198, 198
switches, 194–195, 194–195

DHCP (Dynamic Host Configuration
Protocol), 72, 245

dialog control, 25, 25
dialog separation, 25
dielectric, 153, 153, 157, 157
digital, defined, 32
Digital Linear Tape (DLT), 286
digital signals

analog vs. digital, 141–142, 142
basics of, 138–141, 139, 141

Digital Subscriber Line (DSL), 321–323,
322–323, 324

direct current (DC), 121–122, 121
direct-sequence (DS) modulation,

defined, 171
disk mirroring, 292
disk striping with parity, 292
Distributed Queue Dual Bus (DQDB)

access method standard, 216
distribution layer, 269
documentation

LAN design and, 263–265
network management and, 296–298,

297, 305–306
DoD model. See TCP/IP
domain name registry, defined, 327
Domain Name System (DNS), 72, 91,

244–245
domains, defined, 91
downtime, defined, 283
DQDB (Distributed Queue Dual Bus)

access method standard, 216
drivers, defined, 185
DSO, 319

computers—DSO
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dummy terminals, defined, 61
Dynamic Host Configuration Protocol

(DHCP), 72, 245

E
e-mail, Application layer and, 21
earth grounds, 119–120, 120
electricity, 117–131

data centers and, 128
power problems and solutions,

123–127
review questions, 129–131
types of current, 118–122

alternating (AC), 118–121, 118–121
direct (DC), 121–122, 121

electromagnetic interference (EMI),
134–135, 156

Electronics Industry Alliance (EIA)
about, 210
EIA/TIA cabling standards, 220–222,

221–222
encapsulation, 18, 18, 29
encryption, 23–24
enterprise networks, 65–66, 66
equipment, assessing for LANs design,

260–263, 262
Ethernet, defined, 10, 101

F
Fast Ethernet, 215
fault tolerance, 76, 106, 285
faults, defined, 296
FDDI (Fiber Distributed Data Interface),

227
Federal Communications Commission

(FCC), 8
feedback loops, defined, 259
Fiber Distributed Data Interface (FDDI),

226–227
fiber-optic media, 165–167
fiber optics

connections, 3

fiber-optic media, 164–168, 165–167
standards for, 217

file services, Application layer and, 21
file sharing. See folders
File Transfer Protocol (FTP), 20, 72, 244
firewalls, defined, 278
flow control, 27–28, 27
FM (frequency modulation) radio signals,

137–138, 138
folders

sharing in Macintosh, 55–58, 55–58
sharing in Windows, 51–-55, 51–55

Frame Relay, 224–225, 324–325
frequency

defined, 136, 136
frequency hopping, defined, 171
wireless ranges, 172

frequency modulation (FM) radio signals,
137–138, 138

full-duplex transmissions (FDX), 
146–147, 147

G
gateways, 199, 200
Get Nearest Server (GNS), 247
Gigabit Ethernet, 215
gigabit Points of Presence (gigaPOPs),

defined, 11
glossary of terms, 366–383

H
half-duplex transmissions (HDX), 146, 146
hardware

identifying for LANs design, 
262–263, 262

server hardware, 76
hertz (Hz), defined, 136
hexadecimal addresses, 31, 31
high-powered radio transmissions, 170–171
horizontal cross-connects, defined, 162
Host-to-Host layer (TCP/IP model), 35
hosts and terminals, 61, 61

dummy terminals, defined—hosts and terminals
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hot wires, defined, 120, 120
hubs

basics of, 4, 4, 33, 33, 189–190, 189, 200
star topology and, 104, 104, 105, 105,

108, 108
hybrid networks, 67–68, 68
hybrid topologies, 108, 108, 267
HyperText Transfer Protocol (HTTP), 

20, 244

I
IBM data connectors, 159, 159
IEEE (Institute of Electrical and Electronics

Engineers)
about, 210
IEEE 802: LANs and MANs standards,

213–219, 214–215
Web site for, 218

impedance, and coaxial cables, 154
infrared transmissions, 174
infrastructure mode, 112
infrastructure mode, defined, 112, 191
Integrated Service Digital Network

(ISDN), 325–326
integrated services (IS) standards, 217
interference, 134–135
intermediate distribution facilities (IDFs),

270–271, 270
intermediate systems, 29
International Organization for

Standardization (ISO), 16, 209
International Telecommunications Union

(ITU), 212
the Internet

basics of, 11
Internet 2

defined, 11, 228
Web site for, 11, 229

Internet access. See wide area
networks (WANs) and Internet access

Internet Control Message Protocol
(ICMP), 240

Internet layer (TCP/IP) model, 35,
239–242, 241–242

Internet Packet eXchange, 247–248
Internet Protocol (IP)

basics of, 239
Version 6, 242

Internet Service Providers (ISPs),
connecting to, 317

internetworks, defined, 2
interoperability, TCP/IP suite and, 238
IP addressing, 241–242, 241
IP subnets, 242, 242
IPX/SPX protocol suite, 246–248, 246
IS (integrated services) standards, 217
ISA (Industry Standard Architecture),

network connections and, 47

J
joules, defined, 125

K
keep-alive messages, 24

L
LANs. See local area networks (LANs)
latency, defined, 283
layers, OSI model. See also under OSI

model
network troubleshooting and,

306–310, 307–309
leased lines, defined, 319
LEDs (light-emitting diodes), defined, 164
line conditioners, defined, 127
Linux, 80, 81–83
local area networks (LANs)

basics of, 3–5, 4
IEEE 802: LANs and MANs standards,

213–219, 214–215
network segments, 183, 184, 184
virtual LANs, 194–195, 195
wireless LAN topologies, 112, 112

hot wires, defined—local area networks

4174indx.qxd  10/24/02  9:13 PM  Page 388



389

local area networks (LANs) design, 257–279
creating, 267–278

architecture selection, 267–268
cable, testing and certifying, 276–277
device selection, 273–275
LANs devices, connecting, 277–278,

277–278
media selection and installation,

275–276
topology selection, 269–272,

269–270
needs assessment, 260–266

equipment inventory, 260–263, 262
facility assessment and docu-

mentation, 264–265, 264
user needs, 266

preparation for, 258–259, 258–259
review questions, 279

local exchange carrier (LEC), defined, 316
local loops, defined, 316
LocalTalk protocol, 250
Logical Link Control (LLC)

802.2 standards, 213
LLC sublayer, 30, 30

logical topologies. See under topologies

M
MAC broadcasts, defined, 240
Macintosh

configuring peer-to-peer networks for,
55–58, 55–58

OS X
identifying system information in,

262–263, 262
server, 85–86

main distribution facility (MDF), 269–270
mainframes, defined, 9, 61, 61
management information base (MIB),

defined, 300
management of networks. See network

management
MANs. See metropolitan area networks

(MANs)
MAUs (Multistation Access Units), 108,

108, 110, 110, 190

media. See network media
Media Access Control (MAC) sublayer,

30–31, 30
memory in cassette (MIC), defined, 286
mesh topology, 106–107, 106–107
metal oxide varistor (MOV), 

defined, 125
metropolitan area networks (MANs)

basics of, 5–6
IEEE 802: LANs and MANs standards,

213–219, 214–215
security standards, 217

metropolitan exchange, defined, 316
MIC (memory in cassette), defined, 286
microwave transmissions, 172–174, 173
modems, 7, 142, 142
motherboards, defined, 185
multi-server networks, 64–65, 65
multichannel trunk, defined, 317
multimode cable, defined, 165
multiplex, defined, 317
multiplexing, defined, 217
multiprocessing, and network services,

75, 75, 76
multitasking, and NOSs, 74, 74

N
Name Binding Protocol (NBP), 251
narrow-band radio transmissions, 170
NDS (Novell Directory Services), 83–84
near-end cross talk, defined, 276
needs assessment, defined, 260
NetBEUI (NetBIOS Extended User

Interface), defined, 89
NetWare, 83–84
NetWare Core Protocol (NCP), 248
network architectures

basics of, 42
client-server networks. See client-

server networks, architecture
hybrid networks, 42, 67–68, 68
peer-to-peer networks. See peer-to-

peer networks, architecture
review questions, 69

local area networks design—network architectures
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network interface cards (NICs)
defined, 4, 5
devices and, 185–187, 186
MAC addresses and, 31

Network Interface layer, 35
Network layer

IPX/SPX protocol suite and, 247–248
OSI model (layer 3), 28–29, 28
TCP/IP model, 35, 239–242, 241–242
troubleshooting, 308, 308

network management, 281–311
first steps in, 285–292

backing up, 286–289, 289
basics of, 285
redundancy, 291–292
uninterrupted power, 290

importance of, 282–284, 282–283
network management systems (NMS),

299–304
implementing, 303–304
SNMP and, 300–303, 301
TCP/IP networks, 299–300, 300

performance monitoring, 293–298
baselining, 293
documenting performance,

296–298, 297
network performance and,

294–295, 295
server performance and, 296

review questions, 311
troubleshooting, 305–310

documentation for, 305–306
layered approach, 306–310,

307–309
network media, 151–179

comparing, 175–176
connectors and, 152
copper media, 153–163

coaxial cable, 153–156, 153, 155
shielded twisted-pair cable,

157–159, 157, 159
unshielded twisted pair, 160–163,

160, 162

defined, 30, 30, 98, 152
fiber-optic media, 164–168, 165–167
review questions, 177–179
selection of for LANs design, 275–276
troubleshooting, 309–310, 309
wireless networking options, 

169–174, 169
infrared transmissions, 174
microwave transmissions, 

172–174, 173
radio transmissions, 170–172

network operating systems (NOSs). See
under network services and software

network operations center (NOC),
defined, 304

network-printing services, 21
network protocols, 233–255

AppleTalk protocol suite, 249–252
defined, 2
importance of, 234–235
IPX/SPX protocol suite, 246–248, 246
protocol suites basics, 236
review questions, 253–255
TCP/IP suite, 237–245, 237

Application layer, 243–245
Data Link layer, 238–239
features of, 238
Internet (Network) layer, 239–242,

241–242
Transport layer, 243
troubleshooting, 308–309, 308

network services and software, 71–95
client network configuration, 87–93

Internet addresses, 89–93, 90, 92–93
Windows XP, 87–89, 88

network operating systems (NOSs)
basics of, 74–75, 74–75
Linux, 81–83
Mac OS X Server, 85–86
Novell NetWare, 83–84
UNIX, 79–80, 80
Windows 2000 Server, 77–79, 78

review questions, 94–95
servers, selecting, 74–77, 74–75

network interface cards—network services and software
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networks
basics of, 1–13

fundamentals, 2
the Internet, 11
origins of, 9–10
public telephone system and, 8
review questions, 12–13
types of, 3–7, 4, 6

client-server networks. See
client-server networks

defined, 1
network segments, 183–184, 184

NOC (network operations center),
defined, 304

nodes, defined, 2
Novell Directory Services (NDS), 83–84
Novell NetWare, 83–84
NSFNET, 11

O
ohms, defined, 154
operating systems. See under network

services and software
orthogonal frequency division

multiplexing (OFDM), defined, 171
OS X

identifying system information in,
262–263, 262

server, 85–86
OSI (Open Systems Interconnection)

model, 16–39
basics of, 16–17, 16–17
data flow and, 18, 18
OSI layer basics, 19–33, 19

Application layer (layer 7), 20–22, 20
Data Link layer (layer 2), 30–31,

30–31
Network layer (layer 3), 28–29, 28
Physical layer (layer 1), 32–33,

32–33
Presentation layer (layer 6), 22–24, 23
Session layer (layer 5), 24–25, 25
Transport layer (layer 4), 26–28, 27

review questions, 37–39
vs. TCP/IP model, 34–36

P
packets

defined, 18, 22
packet switching, 320

passwords, and share-level security, 45
patch cable, defined, 277
PCI (Peripheral Component 

Interconnect), 47
PDAs (Personal Digital Assistants),

defined, 219
PDN (public data network), 

defined, 223
peer-to-peer networks

architecture
basics of, 42
implementing, 46–47, 47
LANs design and, 267
Macintosh and, 55–58, 55–58
security on, 45, 45
selecting, 44
Windows and, 48–55, 49–54

peer-to-peer mode, 112, 112
Performance Monitor, configuring, 

297, 297
performance monitoring. See under

network management
Peripheral Component Interconnect 

(PCI), 47
permissions, in Macintosh networks, 57
Physical layer

OSI model, 32–33, 32–33
TCP/IP model, 36
troubleshooting, 309–310, 309

physical topologies. See under topologies
ping, 92–93, 309
plenum, defined, 153, 165, 275
point of entry (POE), defined, 264
Point-to-Point Protocol (PPP), 321
polling, defined, 302
ports, defined, 189, 190

networks—ports, defined
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power conditioners, defined, 127
premise, defined, 316
Presentation layer (layer 6), 22–24, 23
printing. See network-printing services
Process layer (TCP/IP model), 34–35
promiscuous mode, defined, 302
protocol gateways, defined, 199
protocols. See network protocols
public data network (PDN), defined, 223
public switched telephone network

(PSTN), 8, 223
public telephone system

networking basics and, 8
WANs and, 6

punch block, defined, 275

R
radio

radio frequency interference (RFI),
134–135, 156

radio signals, 137–138, 138
radio transmissions, 170–172

redundancy, 103, 285, 291–292
Redundant Array of Inexpensive Disks

(RAID), 76, 292
remote network monitoring, 302–303
repeaters, 33, 33, 188, 188, 200
Request for Comments (RFC), 

defined, 206
Reverse Address Resolution Protocol

(RARP), 240
review questions and answers

devices, 202–203, 342–343
electricity, 129–131, 339
local area networks (LANs) design,

279, 345–346
network architectures, 69, 334–335
network management, 311, 346–347
network media, 177–179, 340–341
network protocols, 253–255,

344–345
network services and software, 94–95,

336–337

networking basics, 12–13, 332
OSI model, 37–39, 333–334
signaling, 148–149, 340
standards, 230–231, 343–344
topologies, 113–115, 337–338
wide area networks (WANs) and

Internet access, 329–330,
347–348

RFI (radio frequency interference),
134–135, 156

ring topology, 101–104, 102–103
routers

basics of, 197–198, 198, 200
configuring DSL routers, 322–323,

322–323
defined, 4, 5
selection of for LANs design, 274

routing, 29, 197. See also routers

S
sags, 126–127
satellites

satellite microwave, 174
WANs and, 6

SC connectors, 167, 167
SCSI (Small Computer System Interface),

defined, 286
security

client-server networks and, 62–63, 63
LAN/MAN standards, 217
LANs design and, 266, 271
peer-to-peer networks and, 45, 45
share-level, 44, 45

Sequence Packet eXchange, 248
serial ports, defined, 46
servers

common server types, 60
selecting, 74–76, 74–75
server-based networks. See client-

server networks, architecture
Service Advertisement Protocol (SAP), 248
services

Application layer services, 21

power conditioners, defined—services
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integrated services (IS) standards, 217
on servers, defined, 59, 71. See also

network services and software
types of, 72–73

Session layer (layer 5), 24–25, 25
sessions, defined, 24
shielded twisted-pair (STP) cable,

157–159, 157, 159
signaling, 133–149

basics of, 134–135
computers and, 137–143

analog, 137–138, 137
analog vs. digital, 141–142, 142
digital, 138–141, 139, 141

measuring signals, 136, 136
review questions, 148–149
transmission, 144–147, 145–147

Simple Mail Transfer Protocol (SMTP), 
20, 244

Simple Network Management Protocol
(SNMP), 245

simplex transmissions, 145, 145
sine waves, 118, 118, 136, 136, 137
single-mode cable, defined, 165
single-server networks, 64, 64
SMA connectors, 166, 166
Small Computer System Interface (SCSI),

defined, 286
SNMP, 300–303, 301
software

network operating systems (NOSs). 
See under network services and
software

network services available with, 72–73
SONET (Synchronous Optical Network),

228–229
Spanning Tree Protocol (STP), 213
spikes, 125, 125
spread-spectrum radio transmissions,

171–172, 171
square waves, 136, 136, 138, 138
ST connectors, 166, 166
stacks, defined, 234

standards, 205–231
basics of, 206–207
EIA/TIA cabling standards, 220–222,

221–222
IEEE 802: LANs and MANs standards,

213–219, 214–215
review questions, 230–231
standards organizations, 208–212
WAN connection standards,

223–229
ANSI WAN standards, 226–229, 227
CCITT/ITU-T WAN standards,

223–226
star topology, 104–106, 104–105
static electricity, 123
STP. See also shielded twisted-pair (STP)

cable
Spanning Tree Protocol (STP), 213

subnets, 242, 242
Subnetwork Access Protocol (SNAP), 213
SuperDLT, 287
surge suppressors, 125–126, 126
surges, 124–126, 124, 126
swap file errors, 296
switches

basics of, 4, 4, 194–195, 194–195, 200
selection of for LANs design, 273

syn, defined, 24
Synchronous Optical Network (SONET),

228–229
synchronous transmissions, 144–145
syntax, abstract and transfer, 22

T
T-carriers, defined, 319
tape drives

tape backup drives, 76
types, listed, 286–287

TCP/IP model
configuring with Windows XP, 89–91,

90, 92–93, 92–93
management model for, 299–300, 300

services—TCP/IP model
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vs. OSI model, 34–36
TCP/IP suite. See under network

protocols
Telecommunications Industry

Association. See TIA
(Telecommunications Industry
Association)

telecommunications services, 319–320
telephones. See public telephone system
Telnet, 245
terminals and hosts, 61, 61
terminators, 100
terrestrial microwave, 173, 173
Thicknet, 155, 155
Thinnet, 155–156
TIA (Telecommunications Industry

Association)
about, 211
EIA/TIA cabling standards, 220–222,

221–222
Time Domain Reflectometry (TDR),

defined, 272
Token Ring, 10, 102, 216
tokens, defined, 216
topologies, 97–115

logical, 109–111, 109
logical bus, 109–110, 109
logical ring, 110–111, 110

physical, 99–108, 99
bus, 100–101, 100
hybrid, 108, 108
mesh, 106–107, 106–107
ring, 101–104, 102–103
star, 104–106, 104–105

physical vs. logical, 98
selection of for LANs design,

269–272, 269–270
wireless LAN topologies, 112, 112

Torvalds, Linus, 81
Trace Routes, 93, 93
traceroute, and troubleshooting, 309
transfer syntax, defined, 22
transmission

basics of, 144–147, 145–147
infrared, 174

microwave, 172–174, 173
radio, 170–172
rates for SONET level, listed, 229

Transmission Control Protocol (TCP), 243
transponders, defined, 174
Transport layer

IPX/SPX protocol suite and, 248
OSI model (layer 4), 26–28, 27
TCP/IP model, 35, 243
troubleshooting, 308, 308

Trivial File Transfer Protocol (TFTP), 244
troubleshooting, 305–310

documentation for, 305–306
layered approach, 306–310, 307–309

TV, access method standard, 218

U
Ultrium (LTO), 286
uninterruptible power supply (UPS), 76,

126, 290
UNIX. See also Linux

as network operating system, 79–80, 80
unshielded twisted pair (UTP), 160–163,

160, 162
uplink ports, defined, 190
User Datagram Protocol (UDP), 243
users

assessing needs for LANs design, 266
Macintosh and definition of, 55

V
Vail, Theodore, 8
vampire tap, defined, 155
vBNSs (very high performance Backbone

Network Services), defined, 11
virtual circuits, defined, 224
virtual private network (VPN) services, 73

W
waveforms, 136, 136. See also sine waves

TCP/IP model—waveforms
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Web servers, 60
Web sites for information

downloading Linux, 82
IEEE, 218
Internet 2, 11, 229
RFC Archive, 206

wide area networks (WANs)
basics of, 6–7, 6, 314–315
connecting to, 278, 278
WAN connection standards, 223–229

ANSI WAN standards, 226–229, 227
CCITT/ITU-T WAN standards,

223–226
wide area networks (WANs) and Internet

access, 313–330
connecting to the Internet, 316–317,

316–317
planning Internet access, 318–328

avoiding potholes, 326
basics of, 318
data over cable, 323–324
DSL, 321–323, 322–323
DSL vs. cable Internet, 324
Frame Relay, 324–325
Integrated Service Digital Network

(ISDN), 325–326
point-to-point protocol (PPP), 321
the rollout, 326–328
telecommunications services,

319–320
review questions, 329–330
WANs basics, 314–315

Windows 2000
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