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Internet architecture (cont.)
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extranets, 274–275
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ARPANET, 283–285
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software required for, 70
troubleshooting, 70–71

Internet message access protocol 
(IMAP), 383, 401–402

Internet multimedia protocol stack, 254f
Internet Protocol (IP) 

addresses, 57–59, 143–144, 306–310, 
365–366

DHCP management, 57–59
fragments, 367
headers, 345–349, 366
IP over ATM, 96–97
IP over DWDM, 97–98
IP over SONET/SDH, 97
issues, 367–368
mobility, 367
routing, 144
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WLANs overview, 1019–1021
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IRIDIUM, 861
IR transmission, 927
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call operations, 773–774
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772–773
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Label switching router (LSR), 53
Label-switch path (LSP), 53
LAN bridging, 36
Land-mobile satellite channel
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frequency and time selectivity, 
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architecture, 6–7
description of, 116–117
DSL, 11
Ethernet, 19–26
evolution of, 38
hardware and media, 7–10
installation, 12–15
interconnecting devices, 117–119
Internet connectivity, types of, 11
network comparisons, 92
role and applications of, 11
security, 15–17
software, 10–11
speeds, 5
token ring, 27–39
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systems survey, 1170–1173
techniques, 1163–1165
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LEO, 868
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676–677
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677–679
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680–681
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Logical link control and adaptation 

protocol (L2CAP), 797
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location management, 868
mobility management, 868–869
satellite handover types, 867–868
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Media-independent common platform, 
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polling, 1073–1074
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1074–1076
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See also Routing protocols, WSNs.
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topologies, 46–49
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Mesh topology, 921
Message-oriented middleware (MOM), 

166–167
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message comparisons, 169–170
network applications, 163–167
network elements, 160–161
network performance, 167–170
protocols, 162–163
store-and-forward networks, 164–165
store-and-forward switches, 161–162

Messaging services and WAP, 962–963
Metasearch, 331
Meta signaling, 206
Metcalfe, Robert, 6
Metro Ethernet Forum (MEF), 112
Metro Ethernet Network (MEN), 

110–111
Metropolitan area networks (MANs)

ATM, 91, 95, 96–97
communication technologies, 95
comparison to other area 

networks, 92
data transport over, 95–99
defi nition of, 3
description of, 121–122
fundamentals, 92–95
future of, 112–113
implementations, 104–111
industry forums, 111–112
media, 92–93
standards, 99–104
topologies, 93–94
wireless, 102, 120

MFA forum, 176, 184
Microsoft challenge handshake 

authentication protocol 
(MS-CHAP), 66

Microsoft management console 
(MMC), 62

Middleware technologies, 235–239, 298
MILNET, 285
Minimum Steiner tree (MST), 1134
Minix, 79–80
Mixed confi guration, 23
Mobile ad hoc networks (MANET)

architecture and protocols, 1041–1044
broadcasting, 1108
cross-layering functions, 1044–1045
cross-layering network design, 

1045–1046
interoperability, 848
MANET to mesh networks, 

1046–1047
MANET to opportunistic networking, 

1047–1048
mobile networks, 1041–1046
overview, 1041
routing protocols (see Routing 

protocols, MANET)
Mobile assisted handoff (MAHO), 774
Mobile broadband wireless access, 

1196–1197
Mobile cellular network

fi rst-generation, 632–633
recent advances, 639
second-and-a-half generation, 

636–637
second-generation, 633–636
third-generation, 637–639

Mobile channel fading, 602–604
Mobile communications. see Global 

system for mobile (GSM)
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Mobile information device profi le 
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Mobile radio communications
antennae, 617–618
channel coding, 620–623
digital modulation, 623–625
equalization, 625–627
MIMO systems, 627–628
speech coding, 618–620

Mobile radio standards, 726t
Mobile radio standards, major, 

726t, 727t
Mobile SCTP (mSCTP), 691
Mobile services switching center 

(MSC), 703
Mobile stations, 702
Mobile-system satellite 

communications, 829–832
Mobility management

LEO, 868–869
MPLS, 692–693
satellite systems, 867–869
SIP, 691
UMTS, 705–708
wireless ATM, 984–988
wireless IP telephony, 992–995

Mobility management, heterogeneous 
networks

application-layer solutions, 691
challenges of mobility design, 

694–696
cross-layer solutions, 692–694
link-layer solutions, 687–688
network-layer solutions, 688–690
solutions summary, 695t
transport-layer solutions, 690–691

Mobility protocols, 1034t
Model-based optimal downlink 

interference prediction, 
1182–1183

Modems, cable. See Cable modems
Modulation, 623–625, 901–902
Modulation schemes, mobile 

communications, 816
Moving Picture Expert Group 

(MPEG)-7, 340
MTSAT Satellite-Based Augmentation 

System (MSAS), 890
Multicast, IP

addressing, 408–410
group management, 410
IPV6, 413–414
original model, 408
reliability, 412–413
routing, 410–412

Multicast connection rerouting 
protocol, 987

Multicasting routing protocols, 
1090–1091

Multichannel MAC protocols, 
1069–1071

Multi-code CDMA, 762–764
Multihop LANs, 45
Multilayered satellite architecture, 865
Multilayer security, 435
Multi-level hierarchical routing 

protocols, 1093
Multi-master replication model, 60
Multimedia information retrieval, 

335–339

Multimedia messaging service 
(MMS), 963

Multimedia networking
applications of, 257–260
basic architecture, 247f
characteristics of, 248–249, 251t
history of, 247–248
human perception and multimedia 
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integrated architecture, 248f
IP media, 255–257
middleware and protocols, 254–255
operating system role, 250
requirements for, 250
services for, 250–254

Multimedia protocol stack, 254
Multimode fi ber, 42
Multimode graded-index fi ber, 43
Multimode step-index fi ber, 42
Multimode terminals, 1035–1036
Multipath fading

explanation of, 582–583
land-mobile satellite channels, 

817–820
one-dimensional models, 583–584
two-dimensional models, 584–586
WLANs, 902

Multipath routing protocols, 1093–1094
Multiple access collision avoidance 

(MACA), 1063–1067
Multiple access with collision avoidance 

for wireless (MACW), 784, 
1064–1065

Multiple-input multiple-output (MIMO), 
12, 584–585, 627–628

Multiple spanning trees, 111
Multiplexing hierarchy, 105–106
Multipoint relay (MPR) protocol, 

1102–1103
Multiport repeaters, 9–10
Multiprotocol label switching (MPLS)

ATM, 196
internet architecture, 353
MANs, 109–110
mobility management, 692–693
network QoS, 422–424
optical fi ber LANs, 52–54
over voice and VoIP, 509–515
signaling extensions, 504–505

Multipurpose Internet mail extensions 
(MIME), 383, 396–400

Multi-rate CDMA system, 762
Multirate codecs, 460–462
Multiring networks, 35–36
Multistation access unit (MAU), 5

Name resolution using DNS, 59–61
Name resolution using WINS, 61–63
Narrowband models, satellites, 

822–824
Narrow Band Sockets (NBS), 955
NASDA, 860
National LambdaRail (NLR), 297
National Marine Electronics Association 

(NMEA), 892
National Science Foundation (NSF) 

Network, 285–286
Neighbor-designating schemes, 1101

Neighbor elimination scheme (NES), 
1106–1107

Neighbor information frames (NIF), 50
.NET compact framework, 573
Network address translation (NAT), 67, 

68–73, 235, 350–351, 496
Network allocation vector (NAV), 784
Network architecture, GSM, 611–612, 

644–645
Network driver interface specifi cation 

(NDIS), 67
Networked attached storage (NAS), 15
Network fi le system, 381
Network interface card (NIC), 9
Network QoS

ATM, 418
differentiated service (DiffServ), 

420–422
integrated services (IntServ), 418–420
MPLS, 422–424
requirements, 417–418
traffi c engineering, 424–425

Networks 
classes of, 116–123
defi nition of, 3
development of, 3–4
differences, LANs, MANs, WANs, 92
evolution of, 116
future direction of, 132–134
IEEE802.11 standard, 8–9
Internet2, 298
media types, 7t
resource management, 187
switching techniques, 123
See also home networking; 

Multimedia networking.
Network simulation model, 1032–1033
Network topology, satellite 

communications, 804
New Reno, TCP, 871
Next generation technologies

cellular telephony, 593–602
mobile cellular networks, 632–639
mobile networks, 1022–1025
satellites in IP networks, 863–865
TCP/IP, 384–386
TDMA, 774–776
UMTS, 592t, 600–601, 699–701, 864
W-CDMA, 733
wireless internet, 1005–1008
wireless systems, 716–719, 720–723, 

724–735, 1021
Next steps in signaling (NSIS)

architecture of, 494
background, 493
characteristics of, 493
GIST, 494–495
NAT and Firewall NSLP, 496
QoS NSLP, 495–496
security mechanisms, 496

Nippon Telegraph and Telephone 
(NTT), 43

ntBackup, 73–74
Node-centric routing protocols, 

1096–1097
Nodes, 4, 137
Non-geostationary satellite orbit 

(NGSO), 860–861
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Non-hierarchical protocols, 1123
Nonlinear equalization, 626–627
Nonpersistent CSMA, 780
Non-real-time data transmission, 

1183–1185
Non-real-time variable bit rate. 

See Variable bit rate-non-real 
time (VBR-nrt)

Nordic mobile telephone (NMT), 633
North American Digital Cellular 

(IS-136), 592t, 595–596
NSTAR, 860

Object exchange (OBEX), 798
Observed time difference (OTD) 

localization scheme, 1160
Observed time difference of arrival 

(OTDoA), 1166
On-board processing (OBP), satellite 

systems, 838–839
On-demand mail relay (ODMR), 396
On-demand routing protocols, 1087
100BASE, 23, 46–47
1000BASE, 22–23, 24, 47–49
1-persistent CSMA, 780
OOK, modulation schemes, 1232
Open Mobile Alliance (OMA), 955, 963
Open service gateway initiative 

(OSGI), 238
Open shortest path fi rst (OSPF), 53, 

376, 441
Open Software Foundation (OSF), 80
Open-source software, 81
Open Systems Interconnection Basic 

Reference (OSI) Model
frame relay, 173
message switching, 162–163
TCP/IP, 361–362

Open Wave, 955
Operating Systems: Design and 

Implementation, 79
Operating system structure, Linux, 

81–87
Optical

circuit switching, 153–154
concentrators and fi lters, 1230
Ethernet, 45–49
fi ber cable, 92–93
internet, 52–54
LANs, 44–45
ring, 49–51
sources, 1229

Optical cross-connects (OXC), 53
Optical fi ber LANs

classifi cation of, 42–43
evolution of, 41
history of, 40–41
interface between fi ber and coaxial, 

51–52
nature of light, 41–44
optical Ethernet, 45–49
optical internet, MPLS, and GMPLS, 

52–54
optical LANs, 44–45
optical ring, 49–51

Orbit elements, 837–838
Orbits, satellite systems, 803–804, 815, 

816, 830–831, 837–838

Organization for the Advancement of 
Structured Information Standards 
(OASIS), 569

Orthogonal frequency division multiple 
access (OFDMA), 102–103

Orthogonal frequency division 
multiplexing (OFDM), 102, 936

Orthogonal sequences, CDMA, 759
Out-of-band signaling, 1073

Pacing TCP segments, 872
Packet data handling, GPRS, 665
Packet error probability (PEP), 757, 766
Packetization, multimedia networks, 

250–251
Packets, 136–137, 348, 349
Packet-switched networks, 124–126, 

139–141
Packet-switched vs. circuit-switched 

data service, 658–659
Packet switching

advanced networks, 144
ATM, 142–143
data transfer theory, 282
evolution of, 138
frame relay, 141–142, 173–176
fundamentals, 136–138
history of, 282
message comparisons, 169–170
network interconnections, 139–141
TCP/IP, 143–144
techniques, 141–144
terrestrial wide area networks, 123

Palo Alto Research Center (PARC), 6
Parameter management frames 

(PMF), 50
Partial connection rerouting 

protocol, 987
Partitioning, 59–60
Password authentication protocol 

(PAP), 380
Path loss model, 581–582, 602–604
PAUSE frame, 48
Peach, TCP, 873
Peak-to-peak cell delay variation, 188
Peer-to-peer

networking architecture, 1011–1012
networks, 4
wireless networks, 8–9

Penetration attacks, Internet security, 
428–429

PEP mechanisms, 872
Performance-challenged networks, 165
Performance enhancing proxies 

(PEP), 872
Performance isolation, 547–550
Personal area networks (PAN), 3, 

791–792
Personal communications service 

(PCS), 121. See also Location 
management, PCS

Personal digital cellular (PDC), 635, 775
Phonelines, home networking, 233
Phothphone, 40
Photodetectors, 1229–1230
Physical coding sub-layer (PCS), 49
Physical layer

ATM, 187

high-speed Ethernet, 24
medium alternatives, 22t
options, 25–26

Physical layer protocol (PHY), 50
Physical medium dependent (PMD), 50
Pilot symbol assisted modulation 

(PSAM), 943
PIN (p-type-intrinsic-n-type) diode, 44
Ping, 10–11
Ping-pong-effect, 680–681
Plain Old Telephone Service (POTS), 

151–152
Plesiochronous digital hierarchy 

(PDH), 124
Point coordination function (PCF), 

900–901, 924
Point-to-point protocol (PPP), 97, 365, 

380, 432–433
Point-to-point tunneling protocol 

(PPTP), 66, 381, 433
Polarization mode dispersion (PMD), 44
Portable operating system interface 

(POSIX), 80
Position-centric routing protocols, 1096
Post Offi ce Protocol (POP/POP3), 11, 

383, 401
Power-aware multiaccess protocol with 

signaling (PAMAS), 1071
Power-effi cient data gathering and 

aggregation protocol (PEDAP), 
1122–1123

Power-effi cient gathering in sensor 
information systems (PEGASIS) 
protocol, 1121

Powerlines, home networking, 233
Power-ware routing protocols, 1090
P-persistent CSMA, 780
Preamplifi ers, 1230
Print servers, 4
Private network network interface 

(PNNI), 207
Proactive routing protocols, 1087–1088
Probability density function (pdf), 758
Project 802. See specifi c IEEE 802 

standard
Propagation characteristics, land-

mobile satellite channels, 817–820
Proportional relative differentiated 

services, 552
Protocol Q.2931�, 982
Protocol reference model, ATM, 

184–187
Protocol stack, 254, 254f, 794–797
Proxies, WAP, 956
Proxy-based protocols, 690
Pseudo noise sequences, CDMS, 759–762
Public key infrastructure (PKI), security 

management, 62
Public network (PN), 978
Public switched telephone network 

(PSTN), 470–471, 472t
Pulse code modulation (PCM), 157, 

770–771
Pulse interval modulation (PIM), 1233
Pulse position modulation (PPM), 1232
Push access protocol (PAP), 959
Push over the air (OTA), 959
Push proxy gateway (PPG), 959
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QoS-constrained data aggregation and 
processing (Q-DAP), 1123

QUALCOMM, 860
Quality of service (QoS)

attributes, 188
defi nition of, 157
dynamic control, 984
multimedia networking, 252–253
NSLP, 495–496
protocols, 255
soft control, 984
voice and data convergence, 485
See also end-system QoS; network 

QoS; next steps in signaling (NSIS); 
under specifi c systems.

Quality of service-based residential 
gateways, 240

Quality of service-enabled (QoS-
enabled) equipment, 233

Quality rating scales, speech 
coders, 449t

Queries, management of, 60–61
Quick-start TCP, 873

RADAR, 1160, 1171–1172
Radio

access platforms, 720
communication, 783–784
taxonomy, 1148–1149
WLANs, 902–903

Radio frequency bandwidth, 820–824
Radio knowledge representation 

language (RKRL), 1151–1152
Radio resource control (RRC), 982
Rain attenuation, 818–820, 825–832
Rake receivers, 756–757
Random access (RA) techniques, 807
Rapidly deployable radio network 

(RDNR), 1151
Rapid reconfi guration spanning 

tree, 111
Rate-based fl ow control, 48
Rayleigh fading model, 938
Reactive routing protocols, 1087
Real-time control protocol (RTCP), 

255, 515
Real-time kinematics (RTK) 

networks, 890
Real-time protocol (RTP), 515
Real-time streaming protocol 

(RSP), 255
Real-time variable bit rate. See Variable 

bit rate-real time (VBR-rt)
Receiver-initiated BTMA 

(RI-BTMA), 1073
Recursive, explicit, and fair window 

adjustment (REFWA), 873
Recursive query, 60
Refl ection of light, 42
Registries and registrars, domain name, 

312–313
Relative guarantees, 552
Remote access, Windows 2000, 65–68
Remote access protocols, 381–382, 443
Remote access server (RAS), 65, 

66, 67
Remote authentication dial-in user 

service (RADIUS), 66, 381, 432f

Remote Internet access, home 
networking, 239–241

Repeaters, 9–10, 117
Replication, AD-based, 60
Replication of DNS, management of, 60
Representational state transfer 

(REST), 567
Residential gateways, 239–241
Resilient packet ring (RPR), 100–102
Resource Assessment and Conservation 

Engineering (RACE), 978
Resource records (RR), 59, 378–379
Resource reservation protocol (RSVP)

background, 489–490
characteristics of, 490
data fl ows, 490
protocol operation, 491–492
QoS protocol, 255
security mechanisms, 493
styles of, 492
traffi c engineering extensions, 492–-493

Restoring data, Windows 2000, 74
RFCOM, 797
RG-58 coaxial cable, 7–8
RG-8 coaxial cable, 7–8
Ricean fading, 938
Ring management (RMT), 50
Ring network, 5
Ring topologies, 106–107
Rivest-Shamir-Adleman (RSA), 62
Roaming, 652
Route augmentation protocol, 987
Routers, 140, 375
Routing

Internet, 351–352
multicast, IP, 410–412
protocols, 376 (See also Routing 

protocols, MANET; Routing protocols, 
WSNs; specifi c routing protocols)

spoofs, 377
tables, 375
TCP/IP, 375–377

Routing information protocol (RIP), 
376, 441

Routing management, satellite IP 
networks, 869

Routing protocols, MANET
challenges, 1084–1086
comparison chart, 1094t
fl at routing, 1086–1087
geographic position-assisted, 

1089–1090
hybrid, 1088–1089
multicasting, 1090–1091
multi-level hierarchical, 1093
multipath, 1093–1094
on-demand, 1087
power-ware, 1090
proactive, 1087–1088
reactive, 1087
security, 1091–1093

Routing protocols, WSNs
data-centric, 1095–1096
energy-centric, 1097
node-centric, 1096–1097
overview, 1085f, 1094–1095
position-centric, 1096
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