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bandwidth product 31

bandwidth request frame 536

base-64 encoding 418

base station controller (BSC) 495

base transceiver subsystem (BTS) 494

baseband transmission 21—24, 467—471,

534, 535

basic input-output software (BIOS) 66

basic service set (B88) 492

baud rate 100

beacon frames 489

bearers 110

BECN bit 206

behaviour aggregates 298

best-effort service 13, 14, 24, 83, 294, 536

BGP (border gateway protocol) 258, 271—273

bidirectional amplifiers 512

binary exponential backoff 484

BIOS (basic input-output software) 66

bipolar and eight zeros substitution 117

bit error rate (BER) 14, 15

bit interleaving 121

bit—oriented transmission 48—50

bit rate 5—8, 13—17, 25—28, 92, 159, 160, 505, 535

bit stalling 49, 125

bit synchronization 24, 25, 36, 41, 47

block ciphers 619

block error rate 16

block synchronism 241

Bluetooth technology 53, 461—477, 647

bonding 205

border gateway protocol (BGP) 258, 271—273

breakout gateway control functions 500

bridges and bridge ports 159, 171—174

bridging hubs 171—174, 179

broadband modems 92, 135—142, 144—147

broadband wireless 533

broadcast mode 7, 9, 161, 537—543, 252—256

browsing and browsers 553—556

buffering 18, 19, 37

byte interleaving 121

byte stuffing 41, 149

bytecode 560, 591

cable headend units 506

cable intranets 530, 531

cable MAC 516, 523

cable modems 17, 18, 506, 513—531

termination system 514,-516

cable replacement protocol 475

cable television 26, 506—537

CAC (channel access code) 468

call accepted and call clear packets 12

call request packets 12 i

call/session control fuifction (CSCF) 500

call setup (for Internet telephony) 443—445

canonical format identifier (CFI) 192

care-of-address (COA) 289

carrier extension 188

carrier-sense multiple access with collision

avoidance (CSMA/CA) 482—485

carrier-sense multiple-access with collision

detection (CSMA/CD) 159—168

carrier signals 21, 100

CAS (channel associated signalling) 131

class-based addresses 226

classless addresses 227

CATV (community antenna television)

networks 506—509

CBC (chain block cipher) 623, 624

CBQ (class—based queuing) 300, 301

CBR (constant bit rate) 6

CCA (clear channel assessment) 482

CCS (common channel signalling) 135

cell switching l3

cellular radio networks 390, 391, 462—465,

493—501

certification authorities (CAs) 636, 637

CFI (canonical format identifier) 192

CFM (cipher feedback mode) 624, 625

C01 (common gateway interface) 557 ‘

scripts 582—586 ‘ ‘ 3.38 “w

Cirle'blt);k‘C1F11€;1(C
1:Cg2f;2%2224

‘l connic~cm;nii_dvn“m FT

c iainig 0 cm ier 0c 5 , emu]ch I ms .')

challen 6 frames 490
, . ’1‘ ("touted ((.()) 11mm, » _ ,

Channelgaccess code (CAC) 468 Connectionless broadband d II“ I“ I I

channel associated signalling (CA5) 131

channel identifier (CID) 474 _

channel interface 543—545 ,

character—oriented transmission 47

character stulling -‘l l . ‘18, 49

character syucliionization 24, 37, 41’

characteristic impedance
112

choice permutation 618

(Ill) (channel ideiitiliei') 474

(JDR (classless inter-domain ronti r "‘1

ci )hcr l" - 11' ‘
“17) m l

.l , (tt ).l(kll1()(lt'((il’“.\’l) 6211 6"")

cipliertext 615, 616

(:[R (committed inlormation rate) "08

ctrcun—smtclied networks 8—10, 1-1—18 lll—‘t‘l

class-based addresses 227 y i ‘

L'ingS-1)El§('(i queuing ((ZISQ) 300 ‘501

classlul addressing 227

classless addressing 231—2‘5‘1

classless inter~doniain routing ((Ill)R) ""51

clear channel assessment ((1( IA) #1:“)

clear—to-sciid ((713) control frame 1185

(,0 (coni'tection-oriented) networks lll—l-l

coastal cable 25, 2t}
1

code cflicicncy (in lorward error

control) 7-17

codec delays 15

code-excited linear prediction ((IliLl’)

model 711

Collisions and collision detection 161—161 180

commands and command frames 76—78 ‘

committed inlorination rate (CIR) "087

common channel signalling ((128) [‘15

common gateway interface (C(11) 557

scripts 582—586
‘

common-mode rejection 1 1"

community antenna television

((IA'I‘V) 51 )6—5( 19

cttiiipressed permutations 618

compression .‘l—ti

conditional access 547

cond' ' ' 7' 3' i
" '

c itional (11.1 messages 568—570

ongesnoii and con re‘l' ‘ ‘i, s 10H contiol 208,
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continuous data streams 0

continuous Rt) 5.5—6"

control token inetltmlology 159

controlled load service 29-1

convergence snblarer ((18) 191i

coiu'olitttoi'ial codes and encoders 5+1

country domains "100

crosstalk 32, 33

cryptographic algorithms 6‘18

cryptographic libraries 6‘17

(28}? "
i

(I ‘(l (t all, sissioii control luuction) .501)

.SMA (carrier-staise multiple

482—118:”)

(1 . ‘ . ‘ . I . '. ~
’‘Ilsltmltl iiittilatc equipment ((2115) 20")

( ustoiner premises equipment ((ll’l'l) 5H

( ustoiner premises network (( Zl’N) ’ilti

cui-tlirougli switches 176

. 511:")

access) 159—1611,

l)-cliainiel 110

I)A(J w'dcrice address ' " i ‘ ' '
“Hutu” t ()(lL, digital—to-analog

daemons 566

data circuit-deterininiiig equipment 10-1
data encryption 615—630

data liiik connection identiliers "05

data link layer 535. 536 I 7 ‘

(iillll-(H'L‘FCH1)1t‘ sei‘i'ice interlace

(noesisi 5H 1
data types -1—7

specification

database descriptions 271

datagrain format 307—310

datagrain t'otiting procedures 2-17—‘1-19
[)1525 connectors 10-1

7 ‘

l)(2 balance 178

“(41- inter-lraiiie spacing (1)1158) 48"
. I ) . . .

.

_l)fs(.l (dillerenuatcd services packet

codepoint) 299

decryption 615

delay times 121—20, 30, 31

delayed ackinnt'lcdgcnieiits 350 355

demodulators 98

Dlzls (data encryption standard) 619—626

designated ports 251i

designated routers 271

destination addresses 310

destination options 321

(l('\'l('(‘ address code (MAC) 169. 473
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DGCP see dynamic host configuration protocol

dial-up networking 476

dictionary-based compression 639

differential line driver and receiver

circuits 112

differential PSK 100

differentiated services 298, 299

DIFS (DCF inter-frame spacing) 482

digital communication, principles of 20—50

digital phase-lock-loop see DPLL

digital satellites 543

digital signatures 630

digital subscriber line (DSL) technology 92,

110—121,135—141

digital television 543—545

digital-to-analog converter (DAC) 6

digitization 4, 5

direct current (DC) balance 178

directed graphs 268

DISC frames 76

discard eligibility (DE) bit 206

discrete multitone (DMT) 139

dispersion in optical fibre 27

distance vector multicast routing protocol

(DVMRP) 277, 278

distance vector routing 240—243

distortion of electrical signals 21

distributed coordination function (DCF)

482—486

distribution amplifiers 506

Djikstra algorithm 243—247

DNS see domain name servers; Domain Name

System

DOCSIS (data-over-cable service interface

specification) 514

domain name servers 501

Domain Name System 398—409

domain nodes 399

domains of the Internet 554

dotted decimal notation 229

downloading 6

downstream maps 535

downstream transmission covergence (DSTC)

sublayer 527, 528

DPLL (digital phase-lock-loop) 41, 44—46, 49

drop-and insert multiplexers 123

drop cables 506

D8] circuits 121

DSSI (digital subscriber signalling no. 1) 131

DSTC (downstream transmission covergence)

sublayer 527, 528 l

DTMF keying 94

dual amplifiers 512

dual protocols and dual stacks (in IP) 322—324

dual-tone multi-freqttenéy (DTMF) keying {)4

duplex transmission 7, 8, 140, 141

DVMRP (distance vector multicast routing

protocol) 277, 278

dynamic host configuration protocol (DHCP)

264—266, 321, 322, 501, 516

dynamic routing algorithms 239

dynamic Web pages 590

E-bits 114

e-commerce 556, 557

e-mail 409—425

gateways 424, 425

message content 414—420

message transfer 418—424

privacy 637—640

structure of messages 411—413

see also Web mail

E1 circuits 121

eavesdropping 615

ECB see electronic code book; event control

blocks

echo signals and echo cancelers 96, 115

ECN (explicit congestion notilication) 391

edge gateways 2| l

Elk (equiptnent identity register) 497

electronic code book (Hill) 623, 624

electronic commerce 556, 557

electronic mail see e-mail

EMS (enhanced message service) 494

encapsulated security payload (ESP) 318-320»

643, 644

encapsulation 593

enc1yption 320, 557

Encryption Security Payload (ESP)

end~ol¥stream (EDS) code l80—l82

enhanced message service (EMS) 494

enterprise networks 1—3, 159

641

entertainment networks 3

EOS (end-of-stream)
code 180—182

 

   

       

ephemeral ports 336

equipment identity register (EIR) 497

error control 24, 50, 471

ESP see encapsulated security payload;

Encryption Security Payload

Ethernet 159—168

wiring configurations 164—166

q see also Fast Ethernet; Gigabit Ethernet

LTX (end-of—text) character 39, 40, 47

event control blocks (ECBs) 66, 199

event handlers 595, 596

exchange identification (XID) 129

expanded permutations 617

expedited data 345

expedited forwarding (EF) 299

expllClL congestion notification (ECN) 391

exponenntial backoff 354

extended event-state tables 68—73

extended HTML 590

extensible markup language (XML) 590

extensible style language (XSL) 590

extension headers 315—321

F—bits 119

FAS (foreign agents) 288

FAS (frame aligmnent signal) 119

Fast Ethernet l76—184, [‘96

switched 184—186

fast packet switching 13

fast recoverv 361

fast retransmit 353

fault management 447

((lf‘requency division duplexing) 534

Fun‘ (“tequencv drvrston multiplexing) 506
. : award equivalent class) 303

FELN (lorward explicit congestion

I notification) bit 206

Fetstel cipher 621

‘flblSS (frequency-

(IIOcle (Phi) units 510

FIFO (plus 13/

66. I75

lfile ~
trarlsfer protocol (FTP) 397, 425—431

a

“Onymous 430

continuum
0 .

Peratton 426 407

hopping spread spectrum) ritiil

ltrst-in-lirst-oul) queuing discipline [8.

and reply message format 428, 429
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filtering 173

finite state machines 67

firewalls 210, 558

firstggfq;:)outqueuing (FIFO) discipline 18,

flag byte or flag pattern 49

flooding 174, 239, 240

flow control 62

[low label (in datagram format) 309

FN (fibre node) units 510

footprints of satellites 542

foreign agents (FAS) 288

formatted text 5

forward equivalent class (“'11) 302

forward explicit congestion notification

(FECN) bit 206

forwarding databases 173

lFQDN (fully qualified domain names) 401

ERA (frame relay adapter) 210

fragment burst 488

fragmentation 2]“. 224—226. 318, 319 522—525

lrame alignment signal (FAS) 119 i 3

frame bursting I88

frame formats (cable TV) 521, 536 537

lrameforwarding173, 192—194 ,

frame fragmentation 487, 488

frame relay 205—210

frame relay adapter (FRA) 2“)

frame svncltronization 24, 37—41

frame transmission (cable TV) 520 521

lrames
,

in HTML 586—590

frequency allocations 539

frequency division dnplexing (Fl)l)) 534

lrequencv division multiplexing (FDM) 506

frequency shift keying ('l‘SK) 100. 464

frequency suhlmnds ~l6‘.’

frequency-In)pping spread spectrum

7 (Ft tss) ins

[55K (frequency shift keying) 100, 464

l-Tl’ .wfile transfer protocol

lully qualified domain names (FQDN) 401

G-band 542

G—Lite standard 136

gateway (iI’RS support node (GGSN)

497. 498
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gateway location protocol (GLP) 435, 439-446

gateway MISC (GMSC) 496

‘ gateways w access gateways; application level

' gateway; edge gateways; e-mail gateways;

H.323 gateways; intersite gateways; media

‘ gateways; security gateways; signalling

( gateways; sw1lclnng gaten-‘ays

general packet radio service ((il’RS) 497

generic domains 399

geostationary orbit 29, 539, 540

geosynchronons orbit 538

CGSN (gateway GPRS support node) 497, 498

Gigabit Ethernet 160, 187—190, 211

global system for mobile communications

(GSM) 494—497

CLP (gateway location protocol) 435, 439—446

(IMSC (gateway MSC) 496

‘Go-back—N’ transmission control

scheme 60—63

Gopher protocol 56¢]

GPRS (general packet radio service) 497

graphics 5

group address table (CAT) 275

GSM (global system for mobile

communications) 494—497

CTP (general packet radio service: tunnelling

protocol) 497

guaranteed service 293

guard bands 510, 535

   

H.323 gateways 445

half-close procedure 363, 365

half-duplex mode 7, 8

handheld devices 477

HAs (home agents) 288

Hash Message Authentication Code

(HMAC) 643

HDB3 (high density bipolar 3) scheme 119

HDLC (high-level data link control) 70—81,

198, 206

HDSL (high-speed DSL) 135

headers on packets 470, 471

Hello message 271

helper applications 555

HFC (hybrid libre coax) networks 510—51 3

hidden station problem 485

high density bipolar 3 (HDB3) scheme 119

high—level data link control (HDLC) 70—81,

198, 206 1

high—speed DSL (HDSL) I35

HLR (home location register) 496

HMAC (Hash Message Authentication

Code) 643

home agents (HAS) 288

home location register (l-ILR) 496

home subscriber server (HSS) 500

hop-by—hop routing 239, 315, 316

hop counts 237

hop limits 310

hopping synchronization packets 470

hotspots (in traffic engineering) 302

HSS (home subscriber server) 500

HTML see HyperText Markup Language

HTTP (HyperText Transfer Protocol) 501, 554,

561, 564—570

HTTPD 566

hubs 160, 170—176, 188

hunt mode 47

hybrid fibre coax (HFC) networks 510—513

hyperlinks 554

hypertext 5

Hyper l'ext Markup Language (HTML) 570—590

colour in 575, 576

extended 590

forms and CCI scripts in 582—585

frames in 586—590

images and lines in 576—579

lists in 574, 575

tables in 579—581

HyperText Transfer Protocol (HTTP) 501, 554,

561, 564—570

J

I-lrame 50—63

i—mode 604

IAC (inquiry access code) 469, 472

IBM (company) 25

ICANN (Internet Corporation for Assigned

Names and Numbers) 218

ICMP (Internet control message protocol)

283—287

IDEA (international
data encryption

algorithm) 626, 627

idle bytes 49

idle RQ protocol 51—55

 

tnternatiom

IEEE standards 477—481, 533—537, 645

IGMP (Internet rrou m ' r) ‘ ‘ '
221, 280—28; p anagemcnt protocol)

IKE (Internet Key Exchange) 643

images

characteristics of 4, 5

IMEI (international mobile equipment

identity) -I9-l

IMG (1P multimedia service A ‘2 2 ' I r
IMG tags 555 s mcdll gttewa)) 300

IMS (IP multimedia services) 500

inactivity timers 174

incoming events 67—72

indirect TCP 388, 389

industrial, scientific and medical (ISM) band of

radio spectrum 463

information frames 37

information-mode 604

infrastructure wireless LANS 478

initial vector (for encryption) 623

in-line frames 589

in—phase carriers 103

inquiry access code (IAC) 469, 472

integrated media synchronization 387

integrated services 293

integrated services digital network (ISDN) 10

90, 93, 135, 493 ’

digital access circuits 131—133

multirate service 203

switched connections 203—205

integrity on the Internet 614

interactive applications 17, 18

I Internet standards for 553, 556, 557

interactive services 509, 546, 547

interexchange carriers (IXCs) 90

tnterframe gap 168

Interior gateway protocols 258

interleaving 121, 544, 545
1 .

systems (for Internet connection)

;::<:l'nul’ronters (in ()Sl’li‘) 266

Uarggipyiiggtzziggcrvption algorithm

ll mobile eqnipn'ient identity

(IMICI) an
,‘ ll 'telnet, the 13, 50. 93. 476. 506

“Cress networks [—3 2|?
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standards for interactive applications 553

I structure and terminology 256—258

nternel control in a, ‘ ‘ ‘ ‘
283—287 cssage piotocol (ICMI’) 220,

Internet Corporation for Assigned Names and

Numbers (ICANN) 2l8

In ternet group management protocol (IGMP)

22 I. 28t 1—283

Internet Key Exchange (IKE) 643

Internet Package Exchange (IPX) protocol

199, 200

Internet protocol me 11’

Internet protocol stack 79—83, 218

In ternet routing 256—292

Internet service providers (181’s) 1, 90, 123

142—151, 158 ,

Internet telephony 435—446

interoperability between IPv6 and IPv4 322

In terrupts 68

in tersite gateways 201—203

in terworking 194, 496

with Internet telephony 445, 446

in tra-AS routing protocols 258

intranets 3, 159, 203, 530—537

inverse multiplexing 203—205

1P (Internet protocol) 218

interoperability between versions 322—326

version 4 (IPv4) 221

version 6 (IPv6) 227, 306—322

IP addresses 218—221, 226—236

IP datagrams 221—224

IP multimedia services (IMS) 500

media gateway (IMG) 500

IP next generation (Il’ng) 306

IP security 641—644

ISDN m- in tegrated services digital network

ISPs 5414' Internet service proriders iterative

name resolution 407

IWF (interworking function) 496

IXCs (interexchange carriers) 90

‘jam sequence 163

java andjavaScript 559, 560, 590—596

jitter 13, 17—20

Ajumbograms 316

junction boxes 94

ustification bits 121—123
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keepalive message 272

keepalive timer 367, 368

Kerberos system 633, 634

key distribution servers 633

keywords 606

known rate 17

Ku band 543

label distribution protocol (LDP) 305

label edge router (LER) 301

label switching 302—305

LAI (local area identification) 494

landing Web pages 501

LANs see local area networks

LAPD (link access procedure

D-channel) 131

LAPM (link access procedure for modems)

129—131

large window size 391

laser diodes (LDs) 27

layering 64—67, 80, 81, 447

LCP (link layer protocol) 147—151

LDP (label distribution protocol) 305

LDs (laser diodes) 27

leased telephone lines 89, 99

high bit rate 208—210

LEDs (light—emitting diodes) 27

LER (label edge router) 301

light—emitting diodes (LEDs) 27

limited broadcast addresses 252

line driver and line receiver circuits 110

link access procedure

D-channel (LAPD) 131

for modems (LAPM) 129—131

link control 66

link layer protocol (LCP) 147—151

link management functions 74

link manager protocol 472

link security (LS) 516

link state ACK 271

link slate requests 271

link state shortest-path routing 243—250

link state updates 271

listening on the Internet 615

LLC (logical link control) sublayer 195, 198, 199

LMDS (local multipoint distribution system)

531—533

LNB/(I (low-noise block converters) 540

load balancing 302

local area identification (LAI) 495

local area networks (LANs) 1, 46, 50, 159, 160

high-speed 176—190

interconnection technologies 168—176,

201—212

protocols for 195—200 ,

virtual 160, 190—194

wireless 462, 477—493

local exchange carriers (LXCs) 90

local interaction 547

local multipoint distribution system (LMDS)

531—533

local name resolution 404, 405

local-use addresses 312

location servers (1.83) 440

logical link control (LLC) sublayer 195,

198, 199

logical link control and adaptation protocol

(L2CAI’) 473, 474

low-noise block converters (LNB/C) 540

low-power state 473

lower window edge (LWE) 62

LS1) (label switched path) 302

LSs (location servers) 540

LXCs (local exchange carriers) 90

M-bone networks 283

MA (multiple access) mode 161

MAC see medium access control

MAN (metropolitan area network) 190,

211, 212

managed objects (in SNMP) 447

management agents (in SNMP) 447

management information base (MIB) 448

Manchester encoding 42—46

marker module 299

masquerading 615

MAT (multicast address table) 274

maximum backoff window 521

maximum segment lifetime 364

maximum segment size (MSS)

maximum transmission unit (MTU) 167,

219, 391

maximum threshold (MaXTH) 295

Ml) (message digest) 630

MD5 encryption 632

media gateway control function (MGCF) 500

media gateways (MGWs) 540

media-independent interface (M11) 196, 197

media players 597

media resource function processor (MRFP) and

controller (MRFC) 501

medium access control (MAC) 159, 160,

166, 167

addresses 166

frame formats 491—493

sublayer 66, 198, 480—493, 535

message digest (MD) 630

message store 410

message transfer agent (MTA) 410

meta files 599

meta information 607

methods (injava) 591, 593

metropolitan area network (MAN) 190,

211, 212

switching system (MSS) 211

MGCF (media gateway control function) 500

MIB (management information base) 448

microwave beams 29, 30

microwave links, terrestrial 30

M11 (media-independent interface) 196, 197

MIME (Multipurpose Internet Mail Extensions)

397,41‘1—419

minimum threshold (MinTH) 295

minislots 517

mixers 385

mixing of audio signals 21

MMDS (multichannel multipoint distribution

system) 531—533

MMS (multimedia message service) 494

mobile IP 288—292

mobile phones 462, 463, 476

mobile subscriber roaming number

(MSRN) 496

mobile switching centres (MST Is) 496

mobility of ISBN subscribers «193

nIOdems 21

broadband 92 13
, , , its—1411,1444

PSTN 98—1 10

47
Sl’nchronous 106

S69 also cable modems
H1 .t Odulated transmission 21, 22, 30
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modulation, multilevel 100—104

modulation rate 46

modulators 98

monomode fibre 28

VIOSPF (multicast open shortest path first)

protocol 278, 279

MP3 597

MPLS (MultiProtocol Label Switching) 299—306

MRFL (media resource function controller) 501

MRFP (media resource function processor) 501

mrouters 275

MRSN (mobile subscriber roaming

number) 496

VISCs (mobile switching centres) 496

MSS (MAN switching system) 211

MSS (maximum segment size)

MTA (message transfer agent) 410

MTU (maximum transmission unit) 167,

219, 391

multicast open shortest path first (MOSPF)

protocol 278, 279

multicasting 7, 9, 274—280, 313

multichannel multipoint distribution system

(MMDS) 531—533

multiframes 119, 120

multilevel modulation 100—104

multimedia message service (MMS) 494

multimode index fibre 27

multiple access (MA) mode 161

multiplexing 90, 121—127, 210

multiplying audio signals 21

multiport bridges 171

MultiProtocol Label Switching (MPLS)

300—306

in ultiprotocol routers 250
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