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MiFEE, FHEEEMNEEEEBEEXAMES. BFEABEMKNBEER,, £EENKRH
ENHZERAMHELE RN, FHRKESNRERRE. BNER, HBEMESEN
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foke . BN, PR ELEER LB —5f r THRAERT, (RATRETCIEER AEX T R (K
ERRTF), WTEMEREARMA (ERHE, EREHIRTED.

B ERARRERLE. BRSNS YRS HEM. WTUREEIE, WK
2, WA DREEILE. fll, EBER EAEFSREE IR —FERNTEND 747X
BEAMMEN BTN (EESEMMSSCE), T LK H PR ERERIRE TR (i
RAER). HTRNEHEE, XERFEFGRIEM P FiL—HTEER.

MENMIKEE. T, 2INTEHSEAFLEMN, B8E—T, X—-RENHFE
W B RSB R AR TAE T, XS HBA A RE? X0, WATREEEENR DK
3, FAESELEEETEBRMNAMENEEZORETHNE, RITMEEIRITHE
HEREER, TERAKEBRABEIRE: R HEHET; ERBERIEEERRTSR
EEBRER. EBRMERE, RATBEAGE EMNERHRKER, kA 7 B
R RRZHER, WEWMERTLEE. 82, SHENBRTREE—AREL. BHIER]
i, MIKAEFSRKST LB, ERMETESORBER. RELRMNOEBNT
S ROAEERNEA B,

HBMPER] AT KA PR BRI R R RS, & MEHMUSTE. EMEA
FRT LARF BARBERT R S FHEELR T H . EERMIEAT#AT — X — IR LM ERR (07
M. B EREEERSRZR), AKXk E TERAZENL.

PEFEETUER —MHMRE, B “EBRM+”. ERHEERE “LERMN+&MERIT
M7, FE A A RS BB A SRR M IR F G REEHRNARES. KhrL “TEM+”
RE-MFRLFRS, R EERMAARRRAERE T2 BT T,
PR KIS T SLARR T QIR I RAF 1. AT ALIUE B EL B & Fh S X #47 %
WK E RS, Flan, BEFEAEEARK BRI ERTT. MEEIERERERERN
Kigid (CHEEFKEHRE) KBEESR TE. X HRRERET ERMEER T
DA E R R AHHAC A SE K B BN 5 EREER T MR &, MA%E
TRt A AT A T I E KR . X TR T ELRRI R A CX BN & 0 U
FEE TR KK .

BEAM MG NTHR T — AT §ARRAHLBRMERTEIRE, 3RE
BRSO 0 B H AR IR A RSRTR 75 20 A B ) 5 B S0 3 A0 1 53 4R AT Bl
FPREl:; NEREREN LREBEAES . ARESMBEARRIAST B hHHX
g BREDEFZMUTE T MIBRMZRERS: $%.

HRWM, ERMEAEYERERERIKER. BENLERMKERKNE, TRMN
b 2 H R IE T ARAR I 1R ©BCN BRI B £ 3

HTEBRM OB R ERKKTFENME, R TERNGHTERMER, €
EHBRMEEZRME, ZERTUNTHENNES MRS T#.



1.2 EBXMH#LA

1.2.1 MKHEIMNLE

IR TR E R BN IR BRI F E B 5 SR AN .

BAVRGHRT ML, EEM. BBF (R H— SRR A fES.

WIEEER: RS, ATHE FTEAR “FM%” B “HEHNSE” HFERK,
T AN A 3R 7N B X B 2R FE ALY

HEHMSE (FRCAMYSE) B35 T4 S (node) AN 12X Lo 45 5 IS RS (link) LA . 4%
FHIE RAT DR TSN, B8, THRHBER BB (ERENNERINEG SN ARLE.
RHEHAHHBEREHEM. B 1-1@FH T - MRS S =KERAMNE. &
NEE, A= EHET = FEREED —MERB L, WRT —MERK T %
(RN . ERBELT, BATTUR—HKERRZ MG . XL UAR
EROMEFHI BB R, BT AR IR R R B 5% B e — &
5] & o

i
-  itEH
&y s

THEPME (M)

(@ (®)

B 1-1  fa AR P 2% (a) A El PO 48 44 R B ELSE R (b)

WY 2% 2 [E) 3B AT DLE I B B 28 ELERR R, XA T — M EBTEEE R ELNGE .
IXFE I X 48 F5 A B % M (internetwork % internet), 0 1-1(b)fin. FMLEERE “RLERY
4% ” (network of networks).

FHETE, JARNEH K= RETSWEE, fJRSAFMARNER. —MERL
W 1-1 s, ARG CEE8E T AINEHEERTENL. BENA TR RER S
& (B, B UM ENZ BmFA#ITERS), Wl BRI ENEE S SME,

@ E: 1994 FLEEARBZLZEAFERZ AL AMBLAED, interconnection £ “Hi%E”, interconnection network & “Hi%
W% ”, internetworking 2 “MFFEIE” [MINGCI94]. {8 1997 4 8 ALEMERARZATEERERASERBEESL (—) +, B
internet, internetwork, interconnection network MIFZHEFEN “HEM”, TMAEFRFHE “NHRELEN”, B “EBEMN” 5 “HiE
W7 XEANZEYEAEH, BEER, ‘B M E” FFIRENFE. RiE “HE” —E 6 “EBR” A%, “ER th—E
FEER “BREE” B

@ #: HRIE[MINGCIASE 112 T, #id node MIARAEIRELZR: T7r 08.078, 456 12.023. HE—T 12.023 X—H &t H
MR, FEt, EFENMSESUR, node BRNLFEANLER, MARTA. ERMHTAMER, EMETES, BREATE
FRAAKRERY “HR”, UARERAGERSE “4R7.
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wmE 12 . SIMRE, SMEHERTHENER
A EN(host). XHFE, FZRAHIEE M Bt R R
TV % B 88 A EE R LU B P AR HOBERR 1

XEE, BAWIS R T TENEARS:

P& IBIF ST EAERE—#E, MEEMUE
WEMEIETRAFERE—E. SMEHEERNT
BILERAEN.

A —RLIUER, MK LEFAZE
TR & S IE BRIk, BRUORXAEIF A REIA R TH BN Z B REB A B # (5 B
M . BRATEBAFET N L 2BF ST ENRERTHEBRRMAT. FHRHEATR
B HER, RETHRFEZETEN LEZRE TELNRY, FmETEYZE
Ll AT B
REFAERFIENCEFEEE. B TERFHIHEHRLEEN CPU, FHiktirrLl
EEEE T ENME LR EFIFRRIEN. EhFL, FEFICEIRNE—IIRERR
%, EEERHIEN, EUETTEN. BAN. FEBI. B0, SANESSSMIRT —
PRI REDLES .

1.2.2 HBEMNEMEMERAI =B

HEMFEMGEMRE ELT T =AW BEHE . [BX =N BRER R RS EIFJEE
ROAMEREMIERY, XEFRAMEKEHRLZHH, MHAEEENBHRETRE,

F—BREZMNEANME ARPANET [AEEMERINIFE. 1969 3£ EEPHEIENE
— M HEIZHM ARPANET H¥] R 2 —NMEANMSEZHE N GFAR—NEEHMNE). Fr
FEEREA ARPANET EHIFHHEREMIENE SHYEE. HET 20 tHE 70 £4
3, ANENRBIATRAUER — M RPN RH LA REER&E. T& ARPA 7
R AR ZFMLE (N HTGLBEME) TEMEAR, XHFHR T LEMNEHHM. XHEN
A B BE R (Internet) F4EH . 1983 45 TCP/IP HpY& A ARPANET _EHIARAEIL, FBFTHE
{8 F3 TCP/IP ¥l B+ EAVERGERI A B AR (S, BRI AT 1983 G4 B BE ) i
ARFIE]. 1990 ¢ ARPANET IEREMXH, FEANERILRES DL TR,

BIEEFEEUTHAZEBMEZEIR KA 4 internet A Internet [RFC 1208]:

LUNEFEE i FFEAHY internet (EER) 2—MERARR, BZEHZMIEHMNEE
EMRRATEHNLE ., XS @mREEDN BUEEMUD ffeMERERE, A—EdE
E{EH TCP/IP thHil.

UKEFEE I JFIERT Internet (BEEXR, KEHM) ME—NERARIE, SHEYATSIK
BRAH. A, ARSMEEEEEMRNFEEZEN, BXRMA TCPIP hillEiERiEE
BN, HEASRZXEAM ARPANET.

AR, EEEJMTENNSG EERR (RERAMF A0, HEaEBHIEE, X
¥R ) & — AN BL3%E W (internet), T /S /& E_BE M (Internet) o

FEZBREMSARER T ZREMNEEMN. M 1985 Fig, EEEZRR%ESES NSF
(National Science Foundation)#t %/ KB EN OB THENMNLE, MERH¥ES

B1-2 HEMSHEENEN

e 5



M NSFNET. ER—AZHIHENME, SAETFR. WXMAKERMN (Eelp). X
ERUHENMNERE LR T EXEFENKEMFRA, 3HARAEEBEMN K EBEHRES
1991 %, NSF fiZkE N HMBUFIMFFENIRE], BB K ERTEE, SN
TREMBFENN . HALRTFZARHBBNZEEN, ME LHBEESEHEA, FE
BMHAECHEASATHRE. TREEBFREG LMK ETNEZARANATIREE,
HIFaEXT N TP AL B . 1992 FHEBM EFFHET 100 . 1993 FHEMF
T R 2 B 45 Mbit/s (T3 EHR),

FENBREFFRRZHIER T ZBIX ISP SN EBM. M 1993 F£7h, HEEBRF
BiBhE) NSFNET Z¥i#E T EAMNERMETFRENR, TBAFHLAE 75T LR KE
B, IERHERT N4 EEMARFSIREE ISP (Internet Service Provider). fEF%
LT, ISP B2 —MHTRESIM AR, Fik ISP NEFEANEBKMRSIREE. fiw,
hEEE. FERENTEBHNEARBERERE 2 M ISP.

ISP A LM BB E BN RIERIR S IP ol (BN LR ENERLAE IP st A 6t
B, X—BESRAVGAES 4 FR 4.2.2 TTHEMTIR), FERNFEEELE (KISPECEE
WELE, /ISP NHHBGEARMABGELR) ULRARFENRE, Fi Ay
ANREEFEA ISP RAMERIEA, B MNiZ ISP FKEBUNE 1P bk, HariEidi%
ISP BB EEM . FriB “ LM” s “CBIEIR ISP KRB M IP #ihb) BAZEEKMN”. IP
bk EENMASIE—NRANE P it S ES RN, OF “F68” 1P #ilh), mMEE
—Ht IP MM RAEFEE AW ISP (R “#tR” IP #ibk). HMEber i, AR BEM
EARFENEANALR A TR 2SR THE KK ISP i FEHE R, X2 LMt
MR “RIERIRILE” KRR .

BERERSHBEZTRKNUARFHER 1P it EHBOAR, ISP B4 ARRER
B ISP: EF ISP. Hi[X ISP fi4 3 ISP.

FF ISP HIINEITHARGIEMZER, RIEREX (—RKERBEZEXTEED,
FHEEHEREETM (B0 10 Gbits BUER). F—LEHX ISP MM HE# 5T ISP
izpe

Hi[X ISP & —L8/NE) ISP, IXUEHh[X ISP @i — AN E A ETF ISP EHEER. BN
FERFIME_E, FIERHE L.

A ISP AP REEENRS (XA B RS, BARRKmMAF).
A<t ISP AT LUEEFIMX ISP, A HEERES|FET ISP. LRSI #HREED A M
ISP ). Zs#th ISP A LAR—/MUUIRME BB AR Z B A, WAL — MAFE NI RED
HIE RIRAE RGN, SER—ANZBITHIHMNEMIEERNME (WERERKE). A
ISP ] LA 5 #[X ISP B¢ = F ISP %%

B 1-3 REA=Z ISP S EBEMUEESTIERE, EXMREEIFAFRRS ISP #H
HANEXRR. BHPAHTEN AZIHFZARERR ISP 53 B &EHREHE.

MR Fif, RES— A ISP £ 7R HFHEESIE X ISP, ME—/HX
ISP thE M A &R T ISP, MATEXEMEERNK ISP FHFEEET, MAlLEAE
BRI R R o R AES . (EREE EBN EHBREN IR, AMIFFHEHARfAE
iR HH, URIMAEME A HANEEIR. T&, BHEMNZEHSI IXP (Internet
eXchange Point) i FIZ T4 T .

.60



p \

EHLA — AHb ISP — H[X ISP — E£F ISP — H#i[X ISP — A ISP — 4B

B 1-3 ETISPHZEEWNERMIBES~ER

B H A IXP NFEEAREZATHNNEHERZEHZHETH, MAFTERE
WEEAMERE RS H. i, £8 1-3 PHAFRBEMEX ISP @id—4 IXP E&ik
1o XFE, ENL A MEN B ZH]ASER, BALEEER EENET ISP, MAEBREMN
ANIX ISP 2 J6] F B e B S S S e 4H . IXBERRE EBAN L MBI RE S MBI EH,
E TR T o HE R PR ER ], KT 08B RKNFEH. EFS IXP E#HITHER
sy R, EREMAWHE. (EAH ISP SiibX ISP it IXP MEER IXP R 4HK, N
FEXH—ENHA. XP NEHWIEERESR. #HAL IXP i—PRENMNELHNAR, &
% ISP HEBEFIXEMETHIMELHEO L. IXP EXRATEABERRERMER %
B, XL R E8 AT G AT RN B R .

g, 2] 2016 &£ 3 A, £REELHE 226 4 IXP, 4MAE 172 MEFMHX. B 14
HAl IXP RS HE. WTUEH, RN REEMFERBAFER[W-IXP].
WA, A E&EKRK IXP T 1995 FREEEEMEZRME, 45 & DE-CIX [W-DECIX],
HigE A B 2015 4 9 At 2iAF] 4.859 Thit/s. X4 IXP T A H.ER M 2E BRI MR 41 .

B 14 HEMX#H IXP FELIRKAAE (2016 )
HECP e Son it _E AR B KA OE R R R T RN SR, 8B A\ RES HER U
HEMARHLZ K. BEMYIEKREIET 20 e 90 . BMEFZHAREL CERN
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FFREFHM WWW (World Wide Web)#) ZEREEBM L, KKFE T KIEMEL
WA ARG HIER, BB X A e P K I F BRSNS E R
R, HEXN EHEFRRIBEBRREM TR, BEXMNMR, BN EREEEEESH
Y9380 10%. B 1-5 &M 1993 £ Z 2016 FHELMNA P KB, XEMHAPREER
H EREIA, TiHENGITEEESEN 7 A 1 H (GEFEFFENFRED, H 2015 F5
2016 FEMHIERMAFEFI[W-INTER]. TULEH, £ 2005 FHEKMHHELT 10 12,
£ 2010 S8t T 2012, Wi7E 2014 S 28k 30 12.

HEM A

4.000,000,000

3.000,000,000

1.000,000,000

0
o P GBS P P P e B e

B 1-5 1993 & 2016 £ HBLM P BB

F 1-1 £43) 2005 FEHEM _EHINEE. V8. P ERE BN E RS RE
[COMEO06].

®1-1 EEMBRRER

=13 F%&E Ek ARy BIERHIE
1980 10 10 10? 10°
1990 10° 10° 10° 10!
2000 10° 10 108 102
2005 10° 10® 10° 10°

1.2.3 HEECMEIbs#EL T/E

BB AR AL TAEXT BB R R R T I F EENEM .. RAVEIE, R TR
HIEFR X — R R R A B RKIENE . R Z E AR SRR R R A T AR ALK
RS, TE B 8 BRSNS RRA RS MR L ENRERRES (£
MRE=ZRHR), SRS HFRERKATE. BEFRHER S E R —DIEEE R H
B2, XEBEAREBARAE, BAREZETESREE, WAR] #ZIEZGR 5 F<F
. R E MR HMEEE. REGERTR, HTRRERERKEEIRBKT, S
PR EEB R IR IR AERR 1 T 7= OB AR K . HERZRUBABAFRBEIT IR, ERR
%, RZ, HERIEEANE, BEEARKNKRIENE, B~ GOENRE, AR
Frem . ERRMTE S E HARE LR G, R —MRRKR A2 A ALK, HE
MFTA R RFC SCRYERAT M ELERR b4 2 T4k, T AR AER AT LAR B 7 iR R Bl I A exs 3
AN ORI R BRI . IR IO 50 BB ) I A R R K

08.



1992 FH T EBRMAFIAXEBRERE, FHLBLT —MEREES Y MERERS
(Internet Society, f&#%A ISOC) [W-ISOC], VAE X FL Bk P 34T 4 THI 7B 28 DA X% 7t 57 v Bl 4
HHERAMMEMH. ISOC FTHA —MHARAFAMBEEMERENERS IAB (Internet
Architecture Board)®, $1t 5T &H HEAMA XU & . 1AB Tl X RERAN TEH:

(1) EBEM T #2338 IETF (Internet Engineering Task Force)

IETF 2 H¥ %2 TYE4H WG (Working Group)H I8 1%(forum), BAAT/ER EEAMITIE
365/ 4H IESG (Internet Engineering Steering Group)® ¥ . X8 TAEH KI5 ~E T A
(area), BN ETH AL —FrE NEHNP BN TEDE, FERZEHXT I KR
AL .

(2) EEXMI#AZTES IRTF (Internet Research Task Force)

IRTF & —%ff534H RG (Research Group)HAiHIitls, BAAT/E EEEMMARIES
8 IRSG (Internet Research Steering Group)® . IRTF FEF A —LFTEKHE LKW
B, SIEEBNR . M. BREWE.

B i BB bR AT 2 LA RFC M E HEXW B R R 1. RFC (Request For Comments)
MEERE “ERPL”. FrER RFC SCAYET ] W EELM b % %% T 4[W-RFC]. {HRER,
FHAEFTA W RFC SORERZ ELEXMIbRAE. EEXMARAE RIS A B RB KN, FFHE
—HIEEEEMN TE. RAERDEHSH RFC XA /EREZ R BB iR . RFC XRIER K
BHEI I S%E e L 7S (B RFC xxxx, XEH xxxx ZRH AT, —4 RFC X FEH G
FR—AFRRS, FEXREPRBHERERSH RFC U RN ER, E5
IHE) RFC XA MR, MRKTEREE, HAFS%E, JE RFC XHHHEEHKE
RER, 22016 4 7 A RFC M S L miA 7694 T .

] € ELIE M ) IE AR E B 40t DU =N B

(1) EBXME S (Internet Draft)— EBMERKEBHREASNH . EXABIETRE
B & RFC 3CHY.

(2) ¥R (Proposed Standard)—— MIX AN BT UL A RFC SCRY

(3) EBXM#5E (Internet Standard)—— A B IE XAz G, B MR BB — RS
STD xxo —MRAERTLAMIZ A~ RFC SCRYRER. b3 2016 4 7 A, HEMARERB K SH
T/ STD 83. A WER N HEKMAREIL R IRAE 5 1.

BRRANEBMARE, FAUAEE=AME, BB IR E—~ R inE— TR AR
BT “HEERRME” Z5M “HERMER” B, M 2011 4F 10 AEBHE T “BERRME” X4
BrB[RFC 6410]. X, BLLEHIE HBEMARAERS RS AP EL, BB SR —~ B BERAR
. FEFHIME TR C KA ERIRME, KRBT EUATAE. & BB EBEMR
#E, BT EEMIARAE: X B AT A EEAR AR, WARFR N R AR A2 FR “Bg
FRUE”. FRATRT AR 75 (8 #h 76 W b 25 B4 W& RFC SCAY 2 T B P AR v B2 0 A% i [W-
RFCS].

BR T B PR AEA BLER AR E X PP RFC SCRY4h, &4 =FF RFC SCRY, BIFGsf. 246
RIASRAES B RFC SCRY. J7 S H) RFC SCRYEE R4 E R T BUR, BE R MKENE

@ #: BYIN IAB FHH A BLMRK Activities (GEF)). 7E—LE[HEI RFC i I RXAN B4 .



VBRI RAER R T AR A SO EREARHE. SE30H) RFC SORR A H TIEE T IEESSRAIER,
T A REBLEATAT S A I BB IR P AT SE. IREHME R RFC R EE S HBNAE <M —
MR I RREBERRMER.

RFC XK ERK, AETER, NFAAEEI S “RFC INDEX” [W-RFCX]. iX
MG H T CEKAMBPTA K RFC SXREIARE. KR, K50, PARIXA RFC A HE
BT HANE ) RFC 3CAY, BB HAET LUS KRR RFC U EFT T,

1.3 EEEMALAR

HEMMHNSHRREFE SR, SFHAEME LEE T 2%, EARIETRLE,
AT RN 5 UL T PR R

(1) D% BFFERELRMN ERENHER. XHTRAFPEEERR, Xt
TR (fRIA8UE. STMEWLED MBRTEILE.,

(2) BlLERSY  HIREMEAERX LML KBS R aRA M. X0 2 A% TR AR
S GREGEEMEMZH.

B 1-6 5 TRFE KRR THES R E 2 #E RA TAET 3

B 1-6 HEMKIAEE S 55058

1.3.1 HBEMAIAZE 75

Kb 7E LIR30 25 30 43 3 R FE B 7E ELEBR ) B BT I L. IX B8 N R Juii B Bt (end
system), “¥t” B K7 WEE (BEBMEAR . HARSEIGE LW RARKIE
B, MR RGATUR— G S BN AR (AREEILABMECFR B MAA LM
BRFH, BEER—MRDMIMEEEL (TSR ESCBEN, FALRM B
R AE), TOKKIRRANTT R —&IEH B RIORETEN. RAKKME & LR
N, WATDLRBAL (2. ik, BURFFLRED, HMEATLLEREA ISP (B ISP AU
R RGIRGEIRS, EHAURAE SR RG). WEEHFIF LIS R HE KRS,
fEARZ EHLZ [0 B EAREE I BRI EE R

WATEERARH TEOMS. BATH: “EH A FMEH B #HTERF”, KL “BfT
EEN A EHENMRFMBTEEN B LRA-NEF#ITERE". BT “@R” e ‘i
TENRER”, FLXHER: “EH A BRNEENEN B LMS—MHRRHITER

.10.



XA LB ) BB E T UL RR A B ZERE".
FEM IO S K R FHEE T BE TR AWK ZP-lREETN (CS T
R) FxtEHRR (P2P H) O FHA AT XFF T NHTNA.

1. ER-RFEHEAR

R AN ERBEE AN, LRERKTT . WA L AL &7l B M
uh EEARTRIN, MREAZTS-WREHETR ERGAZP /RS HETRD.

HBAVTHRER, BIEHRIRE 5 R F P FEIRER — D EEFM . HEHLERE
I SRR R PN AR, B RS BE A a4 (0 M SR S i BE AR B X 77 O RL AR . 4R
1T SR FH 25 7 -1 55 4 77 AT BAE 7 A L R SEAE RE 5 3 AT OE 15

% P (client) 1 AR 55 85 (server) &R R 138 5 7 TS RIS #ERE . 2 77 -HR 55 48 77 0B
IR RHREZ RIRF PRI HIRF. £E 1-7 F, EH A BITEFSFEFTEN B 817
MRFW/EF. EXMEBERT, ARZST B RRSS. B A FRSH B KHERFIEK,
TR 4% B A% A RHRS . XERTERRERAE:

BERRRSEKRT, BSFRMSREMT.
e 551 3K 75 A1 AR 95 4R A4 05 S B P X 28 A2 Lo BB 0 BT AR AR O AR 55

g 77
\

"\ B R

B17 ZP-RESSEIELR

FELRMAF, BPAEFNRSSEFEFCEGUT - EEER L,

BERERF:

(D) AP AMERLT, EBENESRTHRSHKEEE GERRS). Bk, &
FAREFF L 25038 AR 55 2812 7

() NHERROBEAHMRIRBRIERS.

&35 RS 32 -

(1) R—MEITHRRHIEF RS R, AIRIRAELS NE it sA M - KiE K.

(2) RGEBNENAFRAMANF—EARMIEITE, WS IELRE FHHE I

® #: C/S HAKR Client/Server T, P2P HRARIR Peer-to-Peer H o KL TE F FH o —Fhiu il ba 58 - AR 55 38 75
K, BIB/S R (Browser/Server HR), {BiXJiRRE C/S 7 A —Fhikfi .

011.



BEER. Fith, REBEFAFTENER P EFRHbE.

(3) —MRTBERBRIWEGNIBRIRIERE .

BPERFHENEERXRRRELG, BETUERINAN, &7 ARSI RIEMEIR
IR

JREE R —T, FHATEKNEFHREZF[ARBENRITENHRE 4. FHITHE
BB AR THENE “FFP” (user)fi AR “Z 7 (client). {EFEHFZE BN CHRF, 2% BT
BATEFREFRINESEMRA client (FEXFMER FTHATE client FA “FFHL”), BIETRSE
RIETFHINSERN server. FIIRATR HRHE LT 3RAIMT client 3% server & $8 I8 2 HF
. FEAFS, ERRISEE, RIOBEEH “BFm” (8 “FPHL7) 8 “MREum” (8
MR E8) RER “BITZFEFRLE" B “BITRGHEEFHINE".

2. HFEEGN

I EFERE (peer-to-peer, A5 N P2P. XEFHHF 2 RENEXK 2 £ two, HitHF
5 to A, FEMIEH to BHENEF 2) —REWETIEBEH AKX W —NEREE
RITB—MRMERETT . REWE FNMBT THEERRYE (P2P B4, BB
AT FER. NEEEES. XK, DOTEE T8N AR P R RSO
X P TAE 7 Rtk 2P . 78 1-8 #1, FAHLC, D, E f F #IiE47T T P2P &A%, Fik
XJLE FHE T EREE (M CMD, EMF, UKCHMF), £hrt, sEEETIR
MER EEMARMERE -GN, RENSEERETNE & FIHEEE S L FE 2
%2, BIWEN C, % CiEK D WREH, CREF, D Z2k&aH. BWR C X FERH
F 124t %, 24 C XFAREERSHRIIER.

BITP2PRERF

AT P2P &P

JEAT P2PRRF [ — B 17 PP R

B 1-8 MEEBETERR (P2P HR)
WMEEETEFRAXFERENEHR, (LEEAAN BNIE. 2FXFIT/ESR
BAVHESHE S 6 =i 6.9 Fik—HiHik.
1.3.2 EEMBZ OIS

2% A% L8 23 R ELHR I B A B8 73, R 9 R 46 o (O A0 B0 20 B2 1R I 2% 30 4 P KK
BEEHURGLEEN, A% PR — & EHERER [ KA EHELE .

1E P 48 1% 00 38 23 R e R AE F 1 2 B e 88 (router), BER —F L AFEN (EA M5 E
Bl B 882 LI 53 4H 38 4 (packet switching) I REMF, HAEFRELWBINSE, XL
e 12



WEZ OIS BEENIR. AT FESALSR, THANABBRTROESES.
1. BRI EERR

FEHRIERIHEAA, MIBRM, EiLFrE R EIENERFRAEER AL . B 19@)F
AP EIE R TEA - EAREY LAHERER. BHEF 5 BREEHRFMHEE NFE
10 STEEZR, WE 1-90b)FiR. B, & NBHEIEERBHEE, RFENNV- D2 XFBEL. 4
HIEHLMBERKE, XMEREFEEENBEHERRNRT (5HEIEHNEERNFI7RIE
). FRAMBARE, BEfEE—BEIGRBIE T EHA D —MEEHTERS, MY SME
F R R A X B R ERER, B 1-9)fin. B—MBiFiERERIZcHI L, TR
B R B i, AR IR P 18 AT AR T @ S . BIE KRR —EH S EK,
HIER B BRE T S IREFH A, (B HM T K — B # 2 BB 3T #(circuit switching).

2 - a

(a) PIEBERIE ELEEAE (b) 5 EREBIEPIAE ELEAHE (c) AZHNERVF 2 HMABIE
B 19 HIENHA RERTT %

LEEN BRI S, 5B R £ 1% % 5 R I S L oK 58 A4 M ) RZ AT
%. FXFEMTE, MR T EBEmett TR BEEN.

NBEBER S RAERE, 3ZH(switching)# 2% I 77 Xah S 7 io M BR
B, EMABBIHRIBIEZR, YIERRSEREILERE. LA P I B3 BALIE R
R EFHMILE, NEnRBI w7 —FERE, UL —FTRANYERER. X%
BRI T X7 @ E R BT R R RIR, MXERRENTREN A EMAR A, ik
J& FEFIE Y RUT BhRE AR R . EIETERENE, STHUBRRIA R X &S ARy
B (AERA SHAMFEEERFERAEAEEN . XMLMET “BIERE (HH8
FEIE) —@iE (—HELSHBEFRE - RBiER (ACEFERE)” =M PRI H TR
FRAERERITIR®, R AR S IR AL A EAE I A R O AR DA SRR KR Y, ) =y
PRI E, RaBEMAEZHPRFEN, AP BN, SR EEEEHRK
F.

Bl 1-10 AHRBEZHAAEER. ARBER, EPRE XS iER R EIEL SR
Mo MAERMNZE, APLEBIEHFBFERNTETHIAERLR, £S5 ME
REAE SR EHLE, MZHRIZBHAEREERNF4E (XEERLRECHBTFEN
) MRFAZHAPHEY, EABENAPRSH T PHRELEEK—MER. BB —
NEEFAHEETRENLTHNEA, BIEARNHEFBRE SRAREGBERR.

O &: HEBEZHRBEYENRERBIEIHNLENERZ I EETHHR CREHEATLR. SHEONREREN, $%.
BERBEERARGES, RATEHREAER, HRTHSLE. NILH. BHELEE, XNBBETHROESHT RIENL
8. M. L. TREETEBRESTHE—B GEMRE. EANR. TAMSFE AR,
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Bl 1-10  FRERATH A P SR ok A i B 48 15 HUR
26 A B S HORAR A TH B NLEE RS, HERAORMMREERKE. XR2ENTHEN
e R R R A IR d Ak g B A, DRI AR B b IR F ORAZ 1A B B T AR AN B 10%
BEE 1%, CHAS SHAMEFELEBEIREL Ko r B EERE NN . i, SHP L
i BF A LIS BB A M A MG — 0 SCIERT, B EHLIEAE S AT AL BT 45 R 14 KR [B]
i, ERIEFEKBEERFREAHTREABRIRE T .

2. MAZMOEERR

SHZ BN RAFEELBARY. B 1-11 FRIE—MRICRIG RV G BT
%o BEBRICERAK BREIER AN — MR (message). FERBIRLZHT, FEEKE
BRI BA— M BB REIRR, fln, SRR 1024 bit®. £5—MEIRR
HUTE, fn_b—g g b E 3R 615 S R B 8B (header) 5, MU T —>534H (packet). 774
NFFA “B”, MAHRERBARA “G%7. SHRE RN EEKBERT. FH
g “EE RIFREEYN, ERHTOANEHEE 71EWH IR bt % B 226
B, B0 A RELRKM h MO E BRI, JFERI B HAERI A K.

-— }:ﬁ)‘c D — ———

001010011101000

101001110101100 s eseseecsccse

Zviii‘ifﬁ’ll

BH| % # BH| # B B W O#
L R

B -1 LA AR A AT 7E W 4% h % i
Bl 1-12(a) 5% A ELEX M [ A% 00 30 5 R B 25 AR NS B A EL B R 1O B 88 LA, 170

@ 7 FEERNESRYIETE 1964 £ 8 A B2 (Baran)E £ E 2 MRand) A A “R oA RNIBE” MBFRAMRE FIRE
M. 7£ 1962~1965 %, EEEHFTRMRMALIE DARPA MREMERWELIE NPL #E B R i+ EHLE:E M 17H
. 1966 £ 6 H, NPL HIEZEHT(Davies) B IRIRH “ 4”7 (packet)iX — & iA[DAVIS6]. 1969 & 12 A, EEMFHIZLHM
ARPANET CHEHY 4 MNER) BNIEBT. Mk, HEHIMEMRBERENT —MHFHINLT. 1973 FREEZMELRE
NPL thFF@ T AR BRI . BEKKE AN ARPANET NHHARTMMZ L. BREEFESL, HEEBE 1973 FFFEHLFTAT
#:M CYCLADES.

®@ vE: FEEBT, bit TR A7, EHENSET, bit HiEN b, EESHERT, S R L7 WTLGEA. £
R “fr” YEBabint, R ETSUSIIERR SRR “Ar” BRTHBK “fr7. HER, bit ARFEER (W) R
BEmER (W) BARRIER “fL”.
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ENVAIE BB A5 o 76 LI AR 03 4 F % e 25 18] — AR P R B AR IE 2, T
TE M 41050 F WL N BURZ 030 53 T8 B LUAE X BRIE R fO B BRARE B2

AL T 9 4% 320 5 ¥ FE LR AL T 100 46 00 B0 40 0 B o R0 R ML, (EEATTIOFE A D4R
A—#. ENEZAAFHTERLIEN, I HATUAHAR EHUES ML TG R . Bl
RAKRELSER, BFTHEZRN. BOSRE—NM0d, SENEE—T, BERE
W, BEREAE, REEEPRERRLE, RIGENZORKNE, E2ARKS T8
H2. XS5 (BN RMEGEES) UIFEERKNTR, BIEH
BAW BTN, SRS ABAEETHRBEEENBEEL, UEEMISY4ET %
HB P IERR, R RREBEBN MR ERN K EH .

(b)

(a) RZ0ERS RGBSR M4 HiE ARk (b) HLEB 5 W 45 T F — 2k B B SRR
112 SERHMREE

BTV TR H A% 08840 O B% B 88 5% R - I AERY, AR AR A 1 I 4% T 44
B BERR, TR BN OHNER, WA 1-120)Fin. XMHEWEERRTCE
IR E S, FOATER R o 4 I i B A 2 B A0 % e 38 2 (AR B AR BE T RN .

AR E B 1-12(b)F I ENL Hy M ENL Hs KEFHE . FH H BB HZEMRESE
HEAHERNREHS A HE, FREEE Hi-A 4b, HAWBEEER A4 B ard (s oy Br &
M. REFERR, BERER H-A, WAL HIEELER LEAXENAHEH. £%
SHAARIRZ RIS RN ], BERE H—A 7] A AL FHLRE R S HE R .

BEEHAE A EEN H KRS EABRANRSE . BENBHE A WERRTERNIEZS A
HRBER A-Co TREMHMEERES Co HOoHIEARR A-C £, ZoEHHFR
o FH ) 2 LAt B 43 PR B U

HES C 4 ERTRBERERR, REBHNEKIBEE E. Do9HRERKH
#E 5, MM ERBEIEHEERZS I Hs.

BREAERE N EIMEEIIES, #EH A-C FHBEERK, HMAKE A W LEESHE
A%, B RPIIEAE B, BHRIIKMELE E, BREIESHZER TN Hs. W
K RINE 2 6 FHHATIERE, WEN H WATLIEE B 2% B 1 E 5341 He @15

XEEER, BHBETNFHEAOR-INESE, MARBNHKK L. Eodaed
R HSNAES (AAFE FMARFEEMS TR . XHMATE T BmEIAHmER.

RS RE 7 —XENL H 1 Hs £ TEE. Lhr b, BEBEMAUAFIEE BRI ENFE
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B EATIEE, M—&FHF RSN HE (EESITHFHESANMER) BT L& 5 AARR =N
H AN R FEREATIEE

RLEVER, AR IR EAE 2 BT 5 5 R — om Bl R R B E R YR,
FER R FERR bAEIEA G X BB B R E R . S HBIE— R heSE, SER M Tk,
BREKRR, REN—KEEMERER B Z. SHAEERR I — B — B4 5 @
SR, MHEEE TR LEEMBROERNTTH, HmiErEmSEREE.

BRI T LI, RIE T H\MAZEFEERNTTREYE (EF 5 F 54 T
Bz EEE TR ), 2R R s g 5 e R I B pE R, R
B 4% B AT 1 B kY (protocol ) BE S B BN B K T H B A EHHRE . XS 4
T 4.5 RS

MELEFTR AT 5N, RAFMER KRS H R, LR ERRA T ERIEE NS RES R
g () SEfET KR CETFHRER#—S R ILEHERM 1.6.1 7). XXHERER
RAKTENBEEEEE, FHEFLRBHFHERKERT .

NTRESALZEMBI T EME, M OHSERAPREIGH, FRARE
P28 I ZE BB S . R H DU AR, % PR 38 TT RE Hh O e R B B T AN B3 | AR A5
WrER & W IRERE . BEAh, JBMEMR N E TR A B — e mE R IR R, IR AT LU = 1)
I8 R R AL IS T E LR .

G AR, SETHFER SRTRHWE 1-2 iR,

®1-2 HERMHORL
HR EiRAKFR
L FEEERNE R PSR RE, NBEEREZR A
RiE AG—AEMSI IR BB A E R R B
E PASMAME IR AL, AT DA SR SRR AR A A AR IE M
GES RIERT MMM 2 B AT, B IR AT 1

AEAT B S — R R, BN, AR R RS R BN, XHe
W EIRTE. Fik, WHRERIEBADXMEE, ot BT oA BTN
BEE T S B R B 5 I AT B S R R UR, [T Je e fR a5 B g 1 3 P 75 PO 58

NER BRI DR ERE AL TEFTHEHEERERT —ENFH
(overhead). FENMHAZ 0 WE R B & & BLAFEHIHLE]

BFg i, MWAR L, XR sk B e 5 MR R EEFER T EM K
2. BERMEREEGERE, MEAFRMHE FAMHER TR, ME 20 D 40 F4, &
WEE MR T H T HEMEE R EHE KRS B (message switching). FEIRIAZHH L, — 147
BRI TRk, HFE R . BIERUESHIRSCONSBAL, BT aRr, MRIEIR ST B R,
Mk, EBHNEEBRIEREE, KRR EEK, WLasE LN AE. B
EMXZHEORFERT . SERHBRBRAFEEKERE, HETERH 7 itEIL#TL
B, BESENERIERRE. i ARPANET EMNAIMIMLK KA, £IEFHIME AR
T, R E R SRR PR N T 0.1 B XA, HTHEBERRA TR
HERARZ SR, (HEfr EEER T — MRS A,

Bl 1-13 FRmBaf. MUK B HT R EEZX . BFH A f D 725 2T
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&, T BMCREEAMDZAKPESER. BRKE TR T =M 5y NESEEE
TEF B BB

BB — B RO AR R S MR R B & R, FRE—MEEPEE.

WL B|— BN ROCEBRFIABLE A, SHEETREERERER, BRI T—
MR

PEXBF— BN A ZRRBMRI—82) FREMESES, FRTREE
HKERR, BRIIT 4R

|z TR

A B C D

Wit WA EA A ad A i
A : VY
FF F (7 T3
e T At
HR R BR A

B 1-13 =B, mEscH WmorkH; SEXHE, P~PRR 4 MM

ME 1-13 TR, FEESEERENSE, BHAAENET AT ERERE, 1
LSS R R B AR . OB HE AT EIE BT 5, AR R B
T3 w4 S ORI . T — AN MK BT N T RN KR, ik
AT LIRSS BB SE ], It B I ) R .

14 HEHNEERENL R

THEE AN AT HENNEEREN R BB,

HEEFRREHATEN BN REIES . SRIEIE 1980 FEIFFEHATHH BB
LIS, 1989 4F 11 AREE —NAHSERZHM CNPAC BRUE1T. fE 20 tHE 80 ERF
W, A%, BT, EARHEM S THAE%EL TS BRIERTEN BN, XxHRE
R EENBREEEEEEENIEHA. 55—, M 20t 80 FEARHK, EHNAGLHBAE
BEE T RENREN. BEMENEEE, KAERRERRERETASA, FETIT

@ #: fEili(channe) 15 UL M AN ERIE SiEl (AFEAREREAE), HARRERES.
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R EEMEY ., REMARBRE, ST LMERRRAMPA B ER TR
fER

XHENHEERRBIAR, 1994 £ 4 A 20 HREHM 64 kbit's TLRIEREANLBM. N
B, WEHERR EERANABALBENKMER. FES A ERE &R BT 5T T %L
TREME - NEMRESSE. FFE 9 AFEARTEN LM CHINANET [EXE35). 2
Harhik, REMMSERE TETEBRMNEARIGSM LM LENZ N2 EEEK AR E
LS, Hpsigs KEE R T X i

(1) FEBEFEEBEN CHINANET (H5ER R K8 E 2 AT EAL B D

(2) * EBCE BB UNINET

(3) FHEB3HEEEN CMNET

4 FEHE MR EHN CERNET

(5) FEFFEHEAM CSTNET

2004 £ 2 A, BREMNE AT —REBKMN CNGI fETM CERNET2 iR M ERIF
A, FIRMRS. REMLL 2.5~10 Gbits MEFEREILF. LI M=/ CERNET %L
gl F5ERFRT -REEMMEERE. IREEFEELBERMNERIRES, CRINERS
E pr et KR .

o [ BB 2% {5 B 410 CNNIC (China Network Information Center)fF4E K A4 3 E
BEW [ PRSI . SR8 AT E M www.cnnic.on _b 7 B BCH AR 25 0 5 CRS . CNNIC
it F AT EEC ) 6 A2 KA R EERFRAME. 124 2016 4 1 A CNNIC
REN (PEELBEMEZERBRASGITHRE), BE 2015 F 12 AK, KEMNRCEE 6.88
12, HEAMERZROIER] 50.3%. ZEE M LMER % LB 98.9%, BHIKEER
i LA EERAEMA RS LM, EMRTS, FIMRIAECESR 6.20 12, HEEM
ML A 90.1%. ERNMERE 1.9512, HBAEMERRK 28.4%.

WA MBI A HEN L, BHEBENEHRKER®E, LifMEREEER
P 2% 7 P 4 R 5 8 (RIZEE B BEM LA RS ERERAFRE L), BIREE. W%
TR, MEHEMEES, i, BELHNEFENCSNT LBEMEA. W EEY. Wk
AR EARAT B4 I R R SR T . B 2016 K, REMEFRH O W % CBIE 5.4 Thit/s
(1 Tbit/s = 10* Gbit/s), iX B [E &5 CHINANET &4 H 0S5 H1IE 60%.

X 3% E BB LR BRI K AR ESAD, RTEE, TSR

1996 4, KEAMHAISL T PESE K URKBRE RSB LM RN AT — B/ EL
A, PIEE, BESEATMEL I =5, HELZNEINAF (Sohu). I FKREEK
72 R F R 3 (Sohu.com), P EERKESRE M RSIE. 1999 4, IR 5N
THEEABRSE, BRN—NERETTF M.

1997 4£, TZEAISLT M5 AT (NetEase), HEHTHEE K XEXHERIIE. Wy
AFFRIBRBERGRIRIBE (0 163 F 126 &), HTEE ERAIR IR E IR0
TheE, HRFEMZSWRLT, CRNERBZYODH R SCHRFE. W5 M ELE R 4 E H 4 1)
LEATT P Mk

1998 4, EERBISLHIRMIL(Sina.com), ZMIEICENERBE K XLEETTF M
Ui. FRFIMERERFEHRZHMEZ—.
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R4, . KEREIS T IR A F](Tencent), 1999 L HEH T FAAE N A H K
ERIETEEE SRS QICQ, fEFA QQ. QQ MINEEAWER, WECHA—KEWEE. M
5. XE. B BT —FHMEEETR TR, RAJLEHE M RETE BN %
PR, R E AP ER KN LRSS RE R —.

2011 47, BSWAER T EI TR BFHE AR RIREE Y “BfE” (WebChat). XK
AR/ (54 I HF R P o344 Foxmail EE) SIS FTRINEKK . M6
B EBMNPRE AR TESES . . AR, FEXEHEZABY. B TRERESH
ARBIERFWERFN AT, FkBJLPAE N RFIHE - #SEFERME. MER
DR WAEAIEIET . HEMERENERTFI, AR TABETR—NEE T8
TR REER .

2000 4E, ZFEZFEMEFHET A EMik(Baidu.com), IWECRAESEREKHH CHEER
1%, gaHkT 2010 FRHPEHE, ETFESKMERSIECEREEGET. BE, 6F
Wt AT BLA F R R AT AR, JEEE TR RX & FE B 5.

1999 £, L nflE 7 kB EE M5 (Alibaba.com), &— AtV E5R 51
FE. 2003 F, BRBIZTAMNAMER S 1% F S ——# E M (Taobao.com). 2004 4, [
BEEERIL T BE7 TP & —3 A= (Alipay.com), A+ EHFRSRAE T HHE.
Z4h, REMAELRITFR. HEAZNERATERKN. BZREHINEWEETLE.

R — e B X BB N A AR R E R &, REIEEFIRER.

15 HEHME LS

1.5.1 THFEHNZ R E X

RN RS E L RGE—.

KT EHNE KB 1€ LR XHII[PETEL]: HEHING FE L i — i@ .
AT gRAR AR ELRE T AR, TR LSRR £ T REHME R E BN (B, %R
MBS ). XL RBE M R AR X S PR AR R M BIE, FRE R ZHMA %
KRN -

RIEXAE XL (1) HEVMEFERRESE, HARTF—ROTHHEN, MRAETHE
REFHL. (2) THENNEIFAEETRRGIZEEE, MRS XHREMINA (AFE4ET
BE B & FHRLAT ) o

BER, LRE “ATREREA” R — e B E&F FRAEN CPU.

BAVIE, &Y, THEPLNK TR ARG EEN. EEENSERIERE, it5
PUFIES B B VS B AW R, MU AR R B SAMIUC /4, T B TS B Q4 imm i
—ROEAE RTERS .

AN BB “HHHEHBEMN” X—21E. BXANGEESHENR AKX E—F
BN TEETI SR RIS . BN BAMNBAEEHThEE, (BIXFHEEThEEH
I EHNE R EEZRThRE. FHABAER “HENBEN" X—4&i.

019.



1.5.2  JUMARZEFIH T EHL
TREVMNEE SRS, FTHHEITRAKNA.
1. RBREMNERTER#HITY S

(1) T-15M WAN (Wide Area Network)  J ME/ERTEEBE LTI TAR,
R i AR i B (long haul network). [ 32 BERM K034, HAES RIBIHKE
B (Fiw, EEBARMER SBREENMRENSEE. E8 BNEE SRR — &
HEEERER, AARANBEEEER. APAETHHE M.

(2) #IH M MAN (Metropolitan Area Network) 33 M F4EFH VE Bl — & — AN T
TSI X EEREMNET, HERAEBEARS5 ~ 50 km. 3R AT U —A LA AL
i, Bl —FAR®ME, ARESANREMEITEE. HTRSMEMEA K2
PAKPIEAR, BRI B 8 H N R M 36 B 2T 118

(3) /&M LAN (Local Area Network)  J&3si — Mk FA PR BL T BALER T AR b i il
WELRHEAE GERBERE 10 Mbit's LB, (H#hI ENFERER/MIER (W 1 km £
). ERBMERRBRRVI, —MNMERETT A RAE A REMN, ERERENCIER
TR, FERENREIRA T2 BRI R GXRE R P 48 5 R 8 i o a4 i
D, BAVETES 3 2 3.3 3.5 WAL RN

(4) N AXIBEM PAN (Personal Area Network) — MAXIMERE N AN TIERK
BTFMNAFEHMEFRSE (EHEXBNE) AR AEERRRIME, FHitthERAT
&N AXIE/ WPAN (Wireless PAN), HGRR/DN, KA 10 m AL, BATKER 9 F 9.2
FIXTIX PP L8 AT R R A

IFEFE Y, EHHRAENZ HESIEEE (Al 1 KPOHERSEZE ), U—
AR 2 B IR ARG T AFRE AT ENL L

2. RIBMLEAOE A FHITHE

(1) MM (public network)  XREFEHELAF (BFHALH) HEBEEHREMLE.
“HNR7 MEERENERERBEEARMNIERAHRAMINET UERAXFMNLE. FitbA
FA A AT R 9 2 AR

(2) ¥R M(private network) XTI RSB R RS TERNFEm R
BRI . XFNE AR E A BA AN NIRGERS . Biltn, FER\. BkB%. BIT. BASRS
BWHARGMERM.,

AFRIMAEL FMEAT AR At Z FP RS . UMEE R T HIEEE, WA AR EN
PR £& 1% B AL 2%

3. FARIEAFPEANBIEERMAIMLE

XFHPR B RIEANR AN (Access Network), B XHANARMIBAMBEERIZEAM. X2
— R BAE R BN . RATERTE R 1.22 WELNAT A LAUET ISP AR
BHBEN. BTMAAPRFEABEENAT LMERMBARE G2 M, Egmi 7 7 eEH
ZMBAMBEREZZEBEMNIER. BANESEAE T EEMNEZOHS, SABRTE
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BRI %805y o AR NTEDNH P i RS2 LB 58—t ey (WALt
#) ZE—MMNE. NEZEREEE, REBANEETREM. MEHLE, ZARRA
REFEF R 5 HEKMUER K PR fEH. EEERMNKREYYN, M52 HEELRS
BNEEM, ERRE BT HRRL+ TR, B R EREARNZA 2
. BEEIE, HTHIT BREHFEABR, FHENMA RO EBR A K — DA
Wi, BATHES 2 % 2.6 TITREFBARAR.

1.6 TTEHMLERMERE

THEIME R —REBENINEEN RIS, HR T XEEZKERER
4h, A —Le3E P BEHRFIE (nonperformance characteristics) X T+ AL P 4% (B8 H 1R KB RZ
Mo AR IX B AN 5 TH B 19 R

1.6.1 THENLNL K EEFe bR
PEREFEAR AR B B0 75 TSR BE BT H LM SR (B . FHEIA% F -E AN R34 .
1. RE

BAVEE, HENEERRESHREEHRE . EiFbi)KIET binary digit, BERZ
—A “ZHHEIBFE, FE— AR IR 15 0. HAFBEE R
HIEREMNRG. MEBARFTHERENERBHIERRE, EHEFCARIEE(ata rate)
B EE4S R (bit rate). R BHLNE FREER —MERSTEIR. HRIBALR bits (H4F
/) (3 b/s, BRFHEA bps, B bit per second). HEIERK TS, BHE HE bit/s KIAT
mHnLE—AF8. B, k(kio)=10°= T, M (Mega) =10°= JK, G (Giga)=10"= &, T
(Tera)=10">= X, P (Peta)=10"= 4, E (Exa)=10"= 3, Z (Zetta)=10*'= &, Y (Yotta)
=10%= 5%, XFE, 4x 10" bit/s FIEIERFICA 40 Gbivs. BUE ARSI K& R,
HAARE T ERBALPNA R bivs, TiERAAKERBE, W0 “40 G RER”, BIEEE
M2, LRIIMEHERN, EERNEDEREIIRIEE, TitIEMSKLEF LIETH
K,

2. FE

“HFE” (bandwidth)H UL F BRI & XL :

() HEAREBFEMESRENIHRE. FENHERBZESHESHNEHAR
PR BT SRR . Flin, EASREERR LXK HEERESHRERRER 3.1
kHz (M 300 Hz % 3.4 kHz, BIESHEERSHARTEE). XA E HH TR A B AR

@ #: EHENSUES, B EER TR B, T =K=2""=1024, Jk =M=2%, #% =G=2", K =T=2%,
i =P=2%, ¥ =E=2%, § =2=2", 8 =Y=2%, Wi, HEHNTHEEEEERFY BENEENEN BRE
byte). BH—NFEHAK 8 MHusE. Hltn, 15 GB MEIEHRLL 10 G RIERIEE, RUE 15 x 2% x 8 LA BEHLL 10 x 10°
bit/s FIERER . FEIHENSES, FENXERHEERXSTE, BEEFEFEFS, RF “1000” FHNE “k”, H{AKH
HAKES. HER, BEOPRIETRE S, K5 K BEARR 1000, XATRR 1024, FWXEEFHDAL, FEFR4HE.
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(BT #. Jefd. FHE) . ELERKH—BREE, EFHNETLRBEENERENGES
(BESEBMHEST). FHit, RRFEER BRGS0 B MR A ZEENER
(BB ) -

() FEHEHLMZ T, i 5 FRE R M R RE A AR IIRE /1, IR R R
T2 AL (] P9 R 2% L EE PRI ) “SRESBARR” . EAHPRE W B, EH
RIEZNMEE . IMEERNRAREBIERMRM bivs, B “LLEFEH”.

£ M7 M ERWARAS, BENRERE, T/EE ARERIE, RAREMAE
M. iRy, —FIBEEMREN W7 MK, HArRfmK “REEER tils.

3. EHE

# it 2 (throughput) 3R 7~ 7E BL A B 8] @ I AN ML (SEE. #0) MLhrrEE
B, fHEFLFEMH Tt R g r—FilE, CEAELR EREE 2 /05
BRBEEME. B8, FHEZWER RS WIS ERRR. Fla, sF—141
Gbit/'s FILLKKM, BLEHEHESFEERER 1 Gbit/s, AAXNEUE R IZ KM K& B H 4
Xt FRRAE. BRtk, XF 1 Gbit/s FIBUKM, HLPRRIEFEHEF R HFE 100 Mbit/s, EEFE
K, FRAEERIHFEER. FHER, FRNELELCT]HEMEENFZ T HEWERER.

4, B

AT3E (delay X latency) R R EHE (—MRCESEH, EEHF) AN (ERER H—
IfE A B 1 — v AT TR RET ). B RER MR EE YRR, BRI O ERBURTE .

FREEBENRE, MR ERH LT LN RS R :

(1) RIERTIE & XA 3E (transmission delay) 2 341 3% % B3 88 & 1% BB W AT T E AR
i8], st MAIESIRMIRE — MR, BNZMIRRE — AR R % e B B R R[]
B b 7 3 B S 0 MY (AR ARBHE (RATVREA R AR XA 2, FEABRAESMN T HE
PRI R RERT IEFVR) . RIER ERITHE AR
AR E ©it -1
RIEEZE (bit/s)

AT W, XFTF—EMML, KIENEHIEEEAL, MEEREFWK (BEAZL
R BUIEEL, SRIEERFRXE.

(2) fEHBRTIE £ BB (propagation delay) @B BRI G ETEB—ENEETER
BRHORTE) . fERER ERITHE AR

HRIET FE =

HIEKE (m)
LRI R A5 1B _E AR 3% &R (/s)

E BRI B B AR B R R R, BN 3.0 x 10° km/s. ERRGHETE W AE A 4
PR AR AR B A (A B — 2, ZEAZR P IR ER AN 2.3 x 10° km/s, TEFEEFHH
FERBERLIH 2.0 x 10° kim/s. BT, 1000 km K ELFLRER 724 (LB IE KL A 5 ms.

DA PRl A A B ERORF . (B H B R B R A IE R A RO AR SR E AT
B REMIEREENBATHREERT (—BREREEEMKERES, BE 3 & 331

FE BT IE =

(1-2)
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), SEHBEENKE (HESHEEMER) REMEMXR. EAEENELNREEVEIS
HrfEmEERE L, MEESHELEERELX. ESEENESHE, SBINTERBEX.
ATCAA— AR BT LR U . B 10 ST A2 BB s A\ O K BIAEEE 50 A B
WEH. BEREE—HESWFHRIEELT 6 8, MERES/DE 100 AH. REATUE
HiIX 10 FENWR R E) B b S BRI E . RERRIIET 60 ¥ HLATMEHHK
RIENIE), A ERATENEFTE 30 48 GHATWETRALBNE. FHENE—
WER R E, BlRE—HEIEE R 8L, S3RIEFKE A2 —FZ2 M, B
31 58,

THEE R R FEEER, HIRESEE.

(3) AIBRTE  FEHLECES SRR AT B R — e T R AT AL B, BI04 4
AP EH. AoEPRIEIET 2. ETEERBRERE SR ESE, Xr=4a 7 AE
HE,

(4) HEBARTE  SEELEMSfLRmn, E2dTEZRES. BoHERAKERE
BB R HEN S0 . FEBSHARFE T R REDE, BEERHASIHH A
R X T HARNE . HEBAREM KRR T ML LN MBEE. IMKRERE
BIRANSKENIGE, FoHER, XHYTHANZEATLTS K.

IXFE, BHRTE R4S 2 7 ) e B S 5 A2 DA b DY et 3 2 0«

BRI = KIARIE + fRIRRTEE + ACEMIE + HEARSRE (1-3)

— UK, ADEIEREER TR ERIPILE . EREEFRT, —MREE, DT
¥R £8 AR AT e B T — N R AE K SE Y R 48%
B 1-14 I 7 X UM SERT AR R TT, AR RE A E IX LR RE

X B A RIAR T CRMZ I 2E D

FE X B 7= A A B
FOHE BT 3E

B 1-14  JURPETIEF= AR A —#E

DR, RS, AW E S S, BAEASHT. TEEAMT.
IAERATE I ZBg A B IEAHEBA R 2. BREF —MKEAN 100 MB HE#EHR GXH
1M BRTEE 1082 220 BEFEY, 17 = 8 i), EHEA 1 Mbits {EE E
GXEMM EBERE 10% EEERXE (RIEEERN 1 Mbits), HEIEMER
100 x 22 x 8 + 10°=8389s
AT IX DB B EF1£1%2 %) 1000 km ZBHHHENL.. BHTE 1000 km BIEE HRE

@ HE: ZBAHUNS FREE R RN, P48 Y 2 B o A% A AR AN SE A HE DA RS R £ KRN, R TG AR 2R A SE A
AR SEH FT BEFE RN B oh SR AR XN BB HERREZT .
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BERFIELA S ms, BHHEXMELT, Ki% 100 MB FIEHEHRK SR ZE = 838.9 + 0.005 ~
838.9 s, AL TIXFIEN, KIEBLHRE T S ERIHIE.

MARBAPERIXEZFREE 100 £5, BIREE] 100 Mbit/s, 2 B EFHLZ N 8.389 +
0.005=28.394s, Za/N3FHHEH 1/100.

BE, HIEEEMBRT, REKEERRAR DO E, Fa, BEEEHHEENE 1
ANEF (R EBAR—DFR, E8bit). YREEEAN 1 Mbits i, KikHIER

8+10°=8x10°s=8 s

FAEBIEIN 5 ms, WAEREEA 5.008 ms. FEXFIENT, ERNERE T B0
. RBAEHIERREE] 1000 15 BRIEHEM ROIEERREE 1 Gbivs), THEHEH,
RETIEEE ER 5 ms, HFREHBRD. XANMFIFEHEFRN, FEEESHIN: “BIEH
RIEERME, HAEZN G IERERN . X2 R A EE %K i R A R(1-3) 4 5K
DU TR B ZELH AR, BB R R IE R FE— T .

MR ERMEREFERE, BEASTEXEROME: R (RETRE
#) b, WS EREFERYE”, HEXERME, BRIME, KECKRTRERFVEEA
B BT B iR ST ROE R . RN T EiEME R, RiIRSHNERIEN L X RER
T RS EAEBRE, WRERNEMETEERR LNABER X BLENE
B BUATERGRBONFME, MEHEPIREERFLTRR. REHBHLEERER
BRNTHEIRNLERE., &6 — AN SER, BEEENRERRNBAEEHRIES
A, XEEEEMNEREMEOLNRIEER. MERERYBMNZETDEERL LA
B, RIEEFE—ERAWMERE EHS0EERER, Fik, BFEFTRN “ LT EERNERER
=7 R U AR EEERRDCAEE KR HIE, LA EENEERER LR DR ZE L
PERERIR R — . ZRFAZTNERF, REATPIEBERRLRANED 205 HA
H, CHHEEEERL (588 FrERER (7231 AAR) R,

FRMEEESERESLFRE.

5. BRI

U BRI P PR BE RPN B —— LRI IR T — AT, BB RIS —MRA
REE: SRNEFEER, o

BB AR = fEHRITIE x W3 (1-4)

BRATTULAAE 1-15 BRBBEXRE R ER TR, XE—IMRREBNELEEE, B
B ERERAARNE (FER, IEURBYYEARAM SRR NERKE), TEERNE
HAREE A 5. R ZEH BRRM BRI AN EE B, RN TTAENE DA
Ebdr. Blin, WIRBEER LRI ZESN 20 ms, 5 FE4 10 Mbit/s. B H

B ERE SRR =20 x 107° x 10 x 10° =2 x 10° bit

KR, BHRISHIESLRIBHE, WERZKE R ERIA SR, ik
BEERIZT 20 F3AHRE, X 20 /AN HeA T IEAE SRR ERATRS 3. R, BEEKAHT ZE
RAUFR A AL 7 B AL R HE R
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(&48) WHE

B1-15 ERG—%TLEE

AE N, EE PR R BN W A& R BE MR B R R EOR A EA . X F— %
IR R BERE, R AENRERKNEERM AR LN, S4BT HR A,

6. {EiERIE RTT

FEHENNE S, {FiREFE RTT (Round-Trip Time)t & — M EE R ER. XEEN
ERZHRT, BN EREE AU AR RN EZ LR . Bk, RIOENRFE
SUEN AR E— IR R . Flin, A [ B REHE. mREEKER 100 MB, KiEHE
& 100 Mbit/s, 4

e BUBKE  100x22x8
RIXES [E]= ﬁﬁ = ~8.39
RIBEE 100x10° s

R B IEMULSE 100 MB FIEHE S, BUALBEIM A RKiEFiAN. BERE A REEREIB K
WiMERJE, ARESkstm B Ri2%UE. B, XFESS—MERKE RTT (X EREWH
IMEREREE, WZEE B REFIAREED, WRRTT = 2 s, WARMUEE A M B KiEHE
A BB IER .

, BUEK 100x 2% x8 . .
2 = = ~ x10° ~
BRHHER PR RIT - 83952 80.7x10°bit /s ~ 80.7Mbit /s
B JE SR B #3E R 100 Mbit/s /AR,
TEEERM A, AR (8] A5 &% o (A 45 s RO AL BRI ZE . HERA BT ZE DL K 55 R BB I i &
ERTZE, HEA DLEBER, FRAE RTT HMNEK, RBEER—MEEETER.

7. FIAE

FRARAEEMARMMEN AR, FEMNHREHEEES 22 LR R
PRIAK AEEED. T2TRNGEEMFHERE. MEFFH R ZEMEKEER
MZRBIBCFE. FEMARFRERT . XEFEA, RIEHNSHER, HEEER
ARG AR, ZEES RN E B RER . XMEEABRELG LA SEEL
HEREREMRAN, BTEAR ERFEEHTT 2 HIEE, FHETERRRNERSE
Ko MERARBRIFEL. DNBZFEFERDN, MEFERNEFAKR. [HEMNKERE
EANWIEAHEL T, BT oHEEMNSES S (BESRE AR #1740 FEANE
15, M5 KN ER LG R, R4S Dy RoRMEFIHE I E, D KM% 4T
B3, MAEBEBHRBRERMHET, ATLAHTHAIFEBRARA-5)KEKR D, Dy MFHE U Z
[EHIR 2R :

(1-5)
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RHE U RMBRAMMAER, BEE 02 1 Z2E. AMEHFHRERIHAEN 12 1,
BFEERLE GG . R AlESERNME: AMNERFHARELRAE | B, NEREEHET
EHK. FHRERNDIERZHNRES: FEENENFRERTSL~EEERNE. & 1-
16 4 7 ERMSHREE. Fib—SlEEKETME ISP 8% 5 R A
50%. GREE TMEMAZY R, WRKEBIKWRE.

WD ; ;
REE /!
&l /|
#
Dy L amzU
0 1

E1-16 HESFHARKRER

1.6.2  HHENLME AN BEAFE

THENMNGER — LA IR EE, XIS ST EN EN R RE
RRHIFZR. THESHMANE.

1. BH

W& I CEIERITRSIM R BRLFEEN, BERMSKMTLESHMIKE
YIS, —MRUIR, MZHERRE, EMbisE.

2. RE

2% R R R T MR R A AR, AR SRR B AL R R 1 . AR R
FREMWEAIRS HH, WMNERREE, MEEEKE S, CIEMNER L. ER%
MtERE S MR EF AR —EE. flin, Fetbs—Remsg, BB EESRHIT
W, RETEBHSETE, WHLRERNY. MRENNSEENMEEER.

3. trfElL

] &% P BB 42 R 1 F 5 o BE T DA BROE R 0 E b o, 0T DUIBE 4 8 (1) &% P 48 4%
HE . BIFRAERARER ST, XETTUSREFNERESE, BHTARRRMLEE, W
HASRBEA LN E.

4. ATEREM

M SNEHREMEGREEZETIXR. BEMNKHATEEA—EBRE. HEEW
WENEHIZLT, WESEMEE, FNFENEABSES.

5. AT RMFRTH LM

TERIIE P 2% BN AL 2 25 PR B S TR T RE 2 R B YR (BIRURY KO Mgk (BIMERERIAR
ARHRRD. MERVEREE, Hy RAAEERER, MR SHRN.
©26



6. ZTEEMYEL
P2 I SRR REFIEERANYGEY, MR AL B A RIF AT B it Bt BE .

1.7 IHEHNEIE RSN

FEHENMNBKEAR ST, 2EROEREWRRERN . THINS AR
MEMERE, EFINELBE. REEEX SN IREGH.

1.7.1 TRV 44K R S5 1T AL

THHEINERNEEERNERL. AT RHAX— &, ATLRAE RS REL: &
BAEM 2 ERI & 1HE L E EAREIR S

B, ERXWETENZEBIHE —FAEEZHERERE. EXTTETiE. 200H
PATT JUI LA 75 2 % e il

(1) KEE{E R TS 0K B8 845 108 B AT BUE (activate) . FTIE “WUE” BLRE
RE—8ES, REEAZIZRTH RS AR X Sl B b IEf R IE AR

(2) E & UFMIEE T R B CBEE I v B

(3) KEBEERITEILAERAN T IHEIRE ST, HFHEEMEERIER.

4 REBERTEN TN AER LAFEE, EXTHTENFRXHEERREFRS
EL U B S FAF i S A R HE 2 T AE .

(5) AHTHENRISCHRAIRE, WEDH A —E T EHLN TE itk LD e .

(6) XMW EMEBMESEY, WBIEEEE R, BEEREER, WEPENEERK
AL IS, N A AR OREX 77 v BN R 2 B a8 W B IEH B ST

ERTAFI 2 ) — S E A R HAh TAE. BtkvT L, MEEERHE M EN R G LA E
PPRATAEAAT, TiXA “WhiR” RAELERK. AT RITXEERITENNG, 2ERY]
] ARPANET ¥itifRIRH T ERTE. “9B” A ERMERMEM, BUNETER
NE SR FR I R, T X A /) Y S R 1] R LR 5 TR AU AN AL B

1974 4, EEK) IBM AE 51 | RGMLEAFR 454 SNA (System Network Architecture).
RANZE LRI ERHERR IR 7 B TTERE R . IER IBM KB E )T FH NS
M SNA. AAJE, Hf—SAwWMAAHEEE CARMEAERRELHRIEREN.

AR AR R ILE, (S F— A2 5 A5~ & ik & & AL 8 1R A 5 tth EHLE A
Mo XMELERERT—ANAEZWTY. HHTMEEREWHAR, REARKTE
AR XE FLAH I

R, EREFHIRBEFAFEMEEREMWHE AT EREBEAHATRER. N
T ARG EIN K ERRE LE, EFrfrEHR 1S0 T 1977 /LT L 1THIM
Wi R AR E T — M &P T S tH VG B A EDE R AR AR, BIZE 4
HKIFAB ARG EEREAXSEIRR OSI/RM (Open Systems Interconnection Reference Model), f&]
A OSI. “FFH” RIGIEIMFZEW. Fitk RE#EFE OSI #ntE, —ANRGHAT AR T
Ft EAEFTHIT R AR [F] — AR B AR REATIRG . X— ARGEHAGCEHNER
HIEMHE RS, XN RGHRFRERS. “BRE” RIEENLHNRGT 5 ELER XKN%
oy (BAVEIE, FAR—ANRETHAERSMELER XK. OSURM 5 HEL M
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SERSN, WU 5 HER RXMALLEER ). BTl OSURM —AMMSHIHES . 78 1983 ETB
T B ARGEEREASEBRWIER M, BIZELK 1SO 7498 EPrbrdE, WHRMEN
L EM IR R

OSI REE R —FHEEARES, BIEIRITENNEAEFXANG—hrdE, FiEERIHHE
UK BE B R 5 (AT EE AT i . 78 20 42 80 X, WWE KAFHZE —BEF I
VLML 5y R~ X FF OSL.  HBTE RAUUFER ARG R A R — 2 2B OSI il e MbrEk
i H SR ENLNG . KRR T 20 HE 90 ERMIH, BREER OSI HiFtr#c 2
FlEHRT, BHETET TCPIP MEENCHEESRM LY KNTEERIMIEZETT, M5
HRIEHJUFRABGH AT KA NS OSI ARAERIR S . R A8 X RS
w: OSI R/ T B AMNRR, EETHLAHNESRERAKT . SR
KK, BERARRE . T TCP/IP FIEBMIFREA OSI frk. OSI KM RE AT AS8 -

(1) OSI FIEFAVRZ LR E %, MATFETE R OSI riERT Bk = B Mk 33 /75

(2) OSI MIPh BB RIS S B A%, T HIZ AT R IRIK;

(3) OSI #rEf il e FAARK, HMMHESE OSI bk A 7= B & Tk KB T35

(4) OSI IR RKIGF ARG, FUIRESNERPES HI.

BR— RS, MEREARMREREHFEH XN ERREL e RTEE RS TRE L
IR H . EIEFRARIERT . BEB T ZNANAREE ENERRMRE OSI, iR
Prbr#E TCP/IP. iXFf, TCP/IP MUHE MR ARERL LWERRFRE. WXFE L E¥, #8854
SRR, i EHEMERMARFEEULTR, 2E5AE, BRETFZ AT EHS
HMAEFIELASR, FERERGERERENELSE. — MR ERHIL, ARA—
ERBEFEARKFERRAHEN, MEAFEE —ENTHE .

IFME i —F, B4R OSI e —FFahH 1SO K#lE, HERMFZ MR IS0 5&
K EPREREIEENE RS CCITTBEAHIEMN . ML ERE, CCITT FERREMER K
FEERE— R ERFIER, T ISO KM BHAHE. HEER¥ERVKE, BES
EEAEMARTHILEEYT. T&, BESELAEMEBAN CCITT 5 ISO FritF:x
ORISR CCITT MW X.200 SRR THBASZ LESEHERY, BN EHEREH ISO
7498 EA FRMFIN.

1.7.2 SR EX

FEHEAU 4R th B AR B R AN RS AR, Bl B Sy — SR L A . X
LANABMAE T I HROBEHRRNUARBAXHERLER. XERREKES AR
(B FSERFARFIAR) TR XA, BIFE—E MM TN IR EHASEN (B, NMEAE
—AMNEER), EMESEANFNER. XURHTRE P HBIEZRMELARN .

@ #: £F “H&H” M “TB8H” MXREHFY), EFREEBKE ITU (International Telecommunication Union) E4K &
PRk BIEEHE RS CCITT MERILLEBEHERS CCIR &3 BEFELERIT TSS (Telecommunication Standardization
Sector). M 1993 453 A 1 B, CCITT M CCIR MAEIFE. 4 /5H KBS MFRHER i E PR BB TU) I B SR AELER T 1501 »
HEGSABVBHATE ML ITU-T XJUANE, #ltn, BESRE CCITT X.25 BERMRA ITU-T X25. AT HAL%K, UEABRE
FRIUERHRSENR NS, TRRHRFTETWENBRIBENBFEEUKETSS. CCITT BRARFAT, EidE CCITT f
) MR RVE IR, ARSI AR AERA1E 7R ZE A A 4k 4251 F .

¢ )8 o



R ER A EFR AL I (network protocol). PIZE WM B AT RIFR AWML . EdE—S i, ML
M EBEHUT ZAERAM:

(D) 8%, EEUESEHIE BN S HEUE X,

Q) BX, FERBAFMESEE, SRR BIIE LA H o Fme 5

(3) [, BVEEMSCHUG T I 4 BT .

BRI, WS PR T B A AT A A AR 7. SEFR B, RERMNIEILER
MK ER B — B ENB S 2 E (B, AMSE ERES EVTIERXE), RITEE
BRI, EELABMNESEEEH N NBR BT XHAREREN, RAEEEAIME
W, BRIEIXASF SRR S AL R 48 b A ST IR 55 38 B RESR:

VOB EERMAEKER. —HREAETARBEZMEBCFHR. 75—
LT E LR B AR R AR . X BEFRA AT B AR X 4% 1S BT #hk
R SR AR

ARPANET MIFHHIAI R, X TAEE SR TENNE B, HEMMNZREKNX
). FRATIAT BAZE— AT B A48 SR U B R 2 B IR MR .

MEBRERNEEN 1 MEN 2 ZE@EL—MEEMEEIEF. TR —ILEE &
HITHE, BEARERADHTIE.

BATT L EMP TR AN=26. B—RTIESEECHEERER. flin, RiEmM
AR E R AR P R SR B UR K U B R DM BB R IS, BEFREE
MU A SO A5, MRS AH—& VN TR R k. XM T/ETH
— AR EEYOR L. X, e FN RSO RE N RN —E (B 117D,
XM MR LR RP 6 VR R B —BH XS B4

EHL1 EHL2

| SRR IR T2
AR [ ommmmmmmmoen e I

A
Ty — B k-

R BN ||

E1-17 X5 BIREEEs

BRE, BAGFABILAL ISR AR TR, XS SRR T
Hao ATUHEBOL—MEFRSER, FRRIESCHFRS R % G SR RIER N RAZ I
o kR, AT R ESOE ISR SR B T T R RGBSR FTIR R % . AN
ERTDAEH, WRCRAL T R B SO A R R AR e T B AR, TR e S (AR [ R AT
AR FIEE T T (38 15 R S AR BT IR B B T SRR S IR 55

FAFIEE, RATEME— RIS, 1EX ARG ST i 5 M8 D@3 A %1
TAE, FHrLERORS, £ LEKBERSEREY TR REEHITS.

M b3 e B 7T DLSE S s B Ay R FT LA RAR 2 47 4L . -

(1) BEZEZMIUN. X-EHAFEMECH T —ERUTELIA, U B
EZRBLRERANZED EFE FriRERRS. 8T8 —BR LR —MAE MM T6E,

©29 e



BRI TG PR — A X AL B 52 % 10 R M RN TN UR S AR B/ — e [ B, IX R, B4
AR R R TR T .

(2) REMY. SEM—EREZUE (Flh THRARREN, REERZEOXRRR
AR, WEXZU ESRTEEAZRM, kb, S ZRAMIRSE T IEH.
HEZRUEMRFIABFEN, HETTEXERHE.

(3) G ERISEIFF. &ZHAT LR R EEREARR LI .

(@) HTSMAgEF. IHEMRFEBSLRAMFR-NMERTXERNREERS T
B, FHABANRGECHMERNE T MBS RS

(5) BEIREHIRELXTIE. HAT—EMIIRERILFTREMRSHET THEFINH,

SENNEREE-BERDRIEEBEH. EEHKD, eS8 —-BERNHiIURES.
HEBARZNSEHBRMNGESEDRM ARG LEESMNBIRSHAAE. BESEMEST
KD EER T —L& (MURBFE—F, WallaEZM):

@ EEEH EHENE RS TTREEE AT,

Q@ REFEH  REWPRIEER LG RBORRE LB, AERR.

@ FEMER  RKEWKERENBEEIRIG AE /DAL, EEWRE LR,

@ ERAMSA KRERINEREREER-FEKENER, ERboRHE#TIH.

O EEEINBN  CHRBOERIARBRS KT EEE, BRI ERERCER.

SELREE —EEH A, Fl, FRENRSEAENEXRTESHI, Hif™~4E T 5
HRIFE

HEHRERE B RE LS AR M Mk R (architecture) . HFpiilE, HE
HL P48 B4 R EE M RR = 3X N B I 48 B EL M 14 B B2 52 A RO T BE Y45 B E X [GREES2]. &
EORIAM R X EEThRE T 3R P A B AR S A, TR — AN BRI Fh ik R A M ISR TR
(implementation)f] ] @ . & REM BT A 1A architecture FJE B2 BN BRI 5 THF
K&, EM—MEEMERYOESBAMR. flmn, TATTUE#R—-AHRNER D,
BEAGEER —NHRNBR R H . FE, RAITEARIE—NEAERTHENL NS 3R
— MR BE RGN . B2, RREHERRY, MEIN2EEN, REEEESITH
TEHE R

1.7.3 A LREMNKIEREH

OSI W-tEMUAREM (B 1-18(2)) FIMEEER, ERHETE, EEEERA
StH. TCP/IP R REMNIAF, EERENBRR TR ZHNAE. TCPIP £—NMUER
RREH (B 1-18(b)), BRESMAE. BHZE. MEEMMEZEDR (AMREXNEF
RBAX-ERANTHRIARAMBH EERZ). AEAEHE LY, TCPIP RE &K EHM=
2, FARTHAIMSEDEHFEENABENE . BRI EAL 2% H R BRI
PP, BPgEA OSI A1 TCPAP Mt s, RA—FRELEMKIE RSN (K 1-18(c)),
XPEEE TS X AE R S R TERY. AR T HE, HRRE THERAIMEEDEZ.

© #E: HEBNE RGN R R AN AWM FEETRIH, LFERMATRE TCPIP NEEREH.
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OSI [tk R4EH TCPNP Itk R4 HEWNEREN

M= PR

(& RLF Bl
TELNET, FTP, SMTP %)

iZ%i 2 (TCP B UDP)

M ER 2 IP

P O

(a) OSI Bt Z i (b) TCP/IP 17U E WX (c) IEM
B 1-18 THHELNA KRR

MELEEHBNEER, B LW i, EFEFHEMNE-TEENEED . L
E, REMNEEIZTEABEENNNES RREEFESEREM.

(1) RZFA & (application layer)

NARRKREHFHESE. MRS BTN A #ZE A 3 B RS EM
BRA. MABRHIE XHENB#HZEBENZERMRN. X BMi#HERERE IV PIEE
BITHRERF. S TARMMENETERARKSNHZH . £ B # S H B iR
£, WK% RS DNS, LHTEMMHEK HTTP P, XFRFE TR SMTP i, %
&, WAERLHZE3E B BEE B TR AR (message) «

(2) &% /E (transport layer)

BRMIENESHA N TRAEAENPHEZ ENBEREANBEEMRS. NA
R ZRSEENAER. B “BAK”, RIEIEDEXEANEEMESA,
ZMNATUMERR - NMERHERS . BT -8 FNATRNEITZHE, HtehEER
R AThEE. SAMRZANMABEHEFENER THERENRS, SHAMERHM
R, REiEEREIRE B2 R3S LE N E F R R ERE

B2 EEEH TR

o fEMIEHIMS TCP (Transmission Control Protocol)
WAERARS, HEUELH I BALR IR B (segment).

e MAPHIEIIIL UDP (User Datagram Protocol) RELTEER. RRXEND
(best-effort) MBI AL RS CIMRIEBIEAERMB TR, HEHEAHmPRAEH
PR

IREfEH, FARRESREHRAEHEZE, BHEX—EMFEHK TCP st ittt
EHHi. NEELE, FRMEHENHEAKR. H OSI EXHE 4 EHAME
Transport, M A2 Transmission. XFHEANFZHE SOGERFLELER . Fitk, #HZHREXNF
BN .

(3) 4% E (network layer)

W2 2 1 TR AT B AR ENRAIEE RS . EREHIER, NEZIEEH
BRI P REIR B RS AR ITRE. £ TCPIP R+, HTMEEMH
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FIP $0, BRIE o4 R TP BHE4R, BUMRRVEUIRIR. AP “oE” F “BUEIR” £
ARIGRER

HER: TEKREHEZEN “FPEEER UDP” MIMKER “1P HIER 7 FE. Mo,
TREM—EHEENRIBE T, MBAESEHA “2B” FER.

MEERERH—MEFRMREEFSENSEH, FEIVEHEFRETROSH, &
I P4 R SRR B B FENL.

XHEBERFRN, MEETH ‘Mg’ —F, SARBRITEFE RBMEAMNLE, e
FETHEN 4k REMBEIF 2 3 BRIAR,

H B 2 B K & 9 349 (heterogeneous) W 2% 38 1 2% 1 3% (router) F ELEREAR R AT . H B
155 9 FRY IR 448 2 IS0 R T i 32 U RIBIR 8L TP (Internet Protocol)FNiAF £ Fh ik ik ¥ Ui, RLHE
BRI R P 2% 2 AU M RIPR R ER IP R . FEATH, WEE. WEREM IP & £ZR E.

(4) BHEHERR B (data link layer)

BEEREEHRAERBE. RNTE, FEFNZRHEELE, SRE—BR—R
HIEERE PARER, XMFEMARIINERENHI. AR MINES S BEEHIERN, B
TR ML ET T RE IP BIERB RN (framing), 7R MALESS mUE) ) FERR b %%
Wi(frame). H—EEFEMLEMZIEE (WESELR. HIMEE. ZHBEHS).

R WEE R, {5 B B i B8 68 & 1E — AN i BB BL e IR 46 R0 B R A LU 7 45
W XK, BIEEREERE—AWE, Mo APRIGEEEER S, EXEMEE.

EHIE R REUR e SRl B ik B h A L ES. WRKINAERE, BE®REE
R EFXM T EZHEM, DUASREAEMNGHEETHZHRRENETR. IRFE
HUIEMEE R R R EARA I ERE XA, HEEREMERYE, maEEY
), WMLARERATEEHMICRAUTEHRANZES . IMHESEREERENHNE
ik,

(5) #1322 (physical layer)

EYEE FTERE KA. KIEAKE 1 (B 0 B, BWTRSWE 1 (5
0) MAL0 (1. FUEMEEEZEHALZRBEEAR “17 8L “07, PAKEWTT IR
B R IE T BT RIE M LR . W3 B B E R B R L N A /DR T DA R & 5 RN
ER:. 4R, MELRRERNER, RARYEEMES . BER, H@EEH AR
— LR, WAL, FIFHL. . BLEES, FAEYHEENNZATIREY
HEWNWTE. FHiktf AEYEE TR EEERSES 0 2.

FEH B T R & R i, BREERMRE LKL TCP f1 IP AL TEA
M2 ERFIH TCP/IP HA—ERHIE TCP M IP XHANEARI L, MEELRSEBEW
P48 F 88 TCP/IP #13UK (protocol suite)”s

B 1-19 BRI RN ABRENEELESEZERNERIEFREIKNRL. XBERFER
I, BEFREEIBE—&8bshEEEX.

@ ¥ HER suite XA FRRIRIE S /swir, TEERH.
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o
&
b
S

o Bt v
g n
el B Hs BE 5./“\-
H
i P 4 BB _4ﬂ_
e H, g 3
E,%B —'ﬁ'
| B, e T, 2 i I “ﬁ
- 10100 - teA% -~ 110100 |- 110100 -+ L4 -++ 110100 1

B 1-19 BUREREZEKEBERE

BEEN | BN R AP, M ENL 2 MR FHE AP, FIEHHE. AP B HETER G A
EHNHIE 5 B (BB, &5 BMEVEMNZESEE Hs R T T —EREEST. 5 4
B GZHE) WRIXAMEEETE, MEAENEGER Hy BREE 3 E (WEE), K
KE I ERBEERIT. RIERE. AIBITE2E BUEHRE) &, &S B mRims
4, SHIMBAZEEE THERH)MERT,): mHE 1 B (WHEEB) dTRIURRKE
%, FIUAREMLEEHIER. BER, SRR RN E AR EE.

OSI S AN S Z IR 2 (A 45124 I BEE AL R 1Z Z R B2 5T PDU (Protocol
Data Unit). X442 A E# L JE OSI #r#ERH .

Lix— s MR E I ENL 1| NG KB EAEIETIHE RS, RARBRNE 1
BWRREFBE 3 B, B BEHREEHE BT LENERE, REBEHEERE, Bix
ERTHREEE T ELXAEEN—E. Y0HEABTE 3 ER, FREEHHH0E Kbt
BRBEBRTHERE, REBRMEANED, REAETEEIE 2R, WEFEHNE
e, BRRTHMNE 1B, REEYEG M LRGN RER %,

BIX— B AR T A BIA B R ENL 2 B, BAENL 2 M5 1| ERELEE
AR, KREABE 5 B. BE, BNABE AP, REFIEIEIS B 16 iR A 2
AP,

AV —ANMERGFR M ERERE. F-HEMNESERTE. 8243 —BHat
— M EHER, S ELENIER. SF2 MEHNEHEERERESE, NE 1 2R,
BEFT M EREEHTHETLENLE—E. #AREER, HEREAFTENE
ZEWAE N

BAMNAREREEZTWE 1-19 FinlE RS2 RHERIL AN AR, (HiXd
HRSEH R, HMEFRET, UBNHASE AP, BB FEREEECEERAT
N APy, FEE, FAWRAFEERER (BIMERDNRENE 4 B) 2iE, thiFgnE
A 1-19 FHRKFEBLEHR AP, EHFE (RIELTmEEsEEE) Bd/KFELERE
A X T . XEERFTEK “XIZHR” (peer layers)Z MBS . WAILLFIZHIRIIN S E
Wil SEFR Bt RAE R X R 2 (8] 4455 B I 1 % TULE

FESCHR P B AT LU B ARIE “WM4%” (protocol stack). X FN LA ERE#E — 2R
B — & (stack) I 5544
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1.7.4 SR, PR, BRSSFIRR S a) 5

A FITER G P HE BATHenS, 4 F STE (entityiX — B A R 10 & 1A £ R A 7]
RETHRWE BB REFHIE. EFSHERT, SSEE— MEE R,

LRI AN FLE (BBPLE) HTBRENRANBES. hilniEE 7
MNTE T B #e 5 B, T HhEIIE 7 TRt e L T R ik & sk Figise
FREIERAE, BN, EMMEGT, SELFSELARESR.

EMNEHT, BINTELEENEEFESAREBELE—RIZERE. EXSHA
Ethil, 2EEFERTE—ERREtMRS.

—EEFEE, MRS EMS ERBA—FEM.

B, KSEBRET e L —BIRERS . FRAAERS LA REEE LIRS
MEEE R TEAT. WHREE, AP R se ik 2% B .

HK, HhilR “KEWN”, IR EHI Sk BEEHRL. EREE “B5
B, WRSEHTER EEELEMBEORMEN. B4, FEE-NDEANTRILEINEE
HARAMRSS . REMLEEHE—ELE “BER” NIGEAaeRz R “R%s 7. LEMER
TREARMK RS BIRE 5 T ERR—Ea4, XEHm4A7E OSI T AREEIE.

EE—RETHARENSESITEE (IXHEL) iy, @EHRNREHE S
SAP (Service Access Point). AR% Vi & SAP 2 — MR KM S, BLbr EMRE — NS
b, ArREIBUSH (FTRAEIA BN ERMMNEHE FBGEIRM), HiXFh 2D
W& Z AR D GHMTRISETED FA—F. OSI B2 52 2 18158 # 1 $4E 1 B A fR
NARFHHEE T SDU (Service Data Unit), ‘B A LAE PDU A—#E. #iltn, "TLLE %4 SDU
ERA—A PDU, WAE[LLE—A SDU %4 AJ14 PDU.

XFE, TEARTAHARREZE Z AR RATEFE A 120 FrniIiiee. XEETFENRE, 5
n ERIPIAS “SEk(n)” Z A8 “Pill(n)” BATBE, THEa + 1 EHRED “SLik@ + 1)
Z BN F A “H(n + 1)” BTG (B—EEHERARRNBO. % n BR LS
n + 1 ERFTRHMEHIARS SLhr O TEEU T SEREIARS . 5 n BRSENE R + 1
BRSEESMAHS T — MRS IRMEE . ERESEEEN E—ENTENEN “BREAR”, B
NEMHTERFSIREE IR EAIRS .

MERF | oD [ Pt D - Bt
.

ZHARF IR E R 5 IR E

RS

A 1-20 HHABFHEZAIXER
THEPLN LS I S0E R — MR EERRE A, BRI FHE R B AR K &1 e #5d
2, MAgBRE—YIHEREENFIEEIEEN. G, HMRAKERETAE, FF 36
EREAFETOMK, HFEAE “ARAE. Xt —MEARRZEAWHI, EREAT—F
BASERA T M EEB IS AR (Xt 5 K G R FAE TR ), 5B — % E
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WL AR TSR TE. FHik, B—&IHENMEHURBER, FREAEERERERL TR
BIEH, EELFIEEFEEE X MMLER RN T EMMREER.

TR —ANE MG AR 2 B B F .

[ 1-1) 53#E. ARDMLTREZE 1 MEE 2 SELELSHAEESE. XAOEx
BeR: BMMEE 1 NEE 2 TASAE, HEE 1 AEZE 2 IhEESRNTSEEAZE. HiE
F 1 W TRAEFRBERE T . TEATHENIRKEBXAEE 2. HBERBEAL,
B H B E R AT BRI K GRB HE A . BRI E RIS f SO R B b AUE [E — A
WA, (HEFA B SO TR R E L. RITREE EHH —FIUEBIEE 1 FEE 2
RERS SCIL P RIE SRR T — & CED 100 %I AR 99.999...%) B8 HEF]?

[#] % 1 AKRE: “BTFHHEFRAERERT. FHFEERAFIL”

B W ZE 2 BB SRR E T B .

RIMITEEZE 1| MIEE 2 MABTHROLHE. FA, BE 2 NEE il b2
BEFHBMIEE T . WRERKED, WEE 1 DEARBEHERER. FRERLT, HEBRFEK
EHBURE B E R, Fit, DREHFEE 1 RE “HANRIL.

BEKE 2 WBITEE 1 KRPFIA. BEZE 1 AEROEHSRBRFHARS ST
HIERHR R, FEEESHFEE 2 1 “SHTHARBIARTRIN.

RELREHATE, BE 1 RE 2 HFHELALEHCHORERHENEIHIRED
ZE (B 120, FHit, ERFPIESHKZET, BE M CTUMEZE 1| MEZE 2 6
% 100%H 5 fRAEF]

Fispub RILKE
< WAEFHBEERERS |

< WML

|

B 121 FERRIEFF TN
XA FEFRAL, BOEEE BRI, & ERELEN N ST E L1,
1.7.5 TCP/IP itk R4

RIS & b, TCPIP Mk RS, ERANE. B 1-22 A T HXHINE
WRCRRTERIBIT . EER, EPRER OSSR RS AN RE R ARMEETRE HHiE
AN 2

.35.



FHLA EH. B

NFE

Bl 1-22 TCP/IP [ E il IR R 7 iE2545

BIAtEH, BARMKBEFARZEMRE™HEE OSI 4 EM&. SEhr LILTE R B BRI B
TCP/IP kR BB CAEZRAE 1-23 Fiafiilee, EENHARFITUEEMSER 1P
2, BUHE Z E R A & T E M4 E: O E[PETELL], 1-23 BEMERTTE. £BH, W
FZEOEENMHRATFNE. BEERBERARAH “FRE” XFMESFRENRRTE, FHRX
By “FW” BRIE—EFEMAMFLT RN (1 ATM M), BN IP EXRE, XEMERET
BIEFRE, WHERTMSEENE. BRINES 4 FH3 1P tobker, Koz “FmxXl
537 BFREISHH “FM” fE 123 F “FRE” 1 “FH” 22 RRBES.

BrRfE

TCP | UDP

IP

M&ZEOR (FRE)

Bl 1-23 TCP/IP fh RE M) 7 —FhRom T5 i
EE M, AN ERE B EKNIHUCRER TCPAP itk (B 1-24), BRRA
& TR TFEDN: RAEMMNEEOEHE S, fidEy P BRAD, EERE
PR UCER R FICER B —A P Wil . XFRBWIRITE SRR TCPAP Vil &
TCP/IP PrX AL E R E RN 1R AR SS (FTiBHY everything over IP), [FIf TCP/IP ¥k
S IP N E R N B HEAIMEHIR B E B 21T (FTiBR IP over everything). IEFE AU,
HEMN A2 KBRS KX M BRI, WE 124 FHEF H 1P UE BB Rt OER .

Riffl 2 HITP| - [SMTP| DNS| .- RIP |
\\

b 1)

M=

Mg LR

B 124 WK SBRASRE TCP/IP iR~ E
. 36 .



[61-2] FIABBGREOMS, RBAELBENFEBANEP-RESBRIERR.

[#2) E 125 F I EN A FEN B #E5H H SRR EHA FRMHRE (%
FRRE) M EEREHNAE. XNMNEFERREN B NARRRS SRR HER,
ERELERE (BFM0). K5, EH B FRRSEERES A NEPHELRIER
(AHHe). fiaxEfs, Lh EMEFESCHA THSENRENRS. BEUIEEE
PR RS 2SR E, e ENZ 8K B A A2 E R KCF B TR AR .

EHLA EHLB
e I Y il
D | i (L
' @ ZZEmRTF
o )
= R 2
pra— Pr——

WER WEE
iﬂ!ll%%HI!EE;
&

B 125 FENAEKNE S HENRSSHENZE

B 126 EH T =8 VKB EH C BRNHE T EREHE MRS ZSEERE.
fs5as 1 FERENL A PEIZ S 13815, RS S 2 EMEN B hFEF 2 85 HHRS
FERE AT AR [ LA BUE 2 0% P R R AR S

FHA F#HlC FH.B
R IR R 2 SifE
_______ R % 2% mEHEN]_____

BRIE BHE BHZ
ZE9 eI Ty
iRz BRERE BEEER 2
WHEE MEZ

LY/EL )=
o 3
K126 EHLCHIBAMIRS BHFESHIM A T B B R RARS

FENEEHS

o UHEHMZ (AEHAMLES) TS EHUERE—R, T LEM RS MK E
B, RPN,

o LUNEFHR i JTUEM internet (HEM) RBAAHE, BZEEZMIENMEE
TIPS o FEIX LR 4% 2 (AR5 B CB@IS A AT LA AR,

o UKREFH I JHAK Internet (HEXMN) REMAH, B4R EREAN. FFK

0370



1-01
1-02
1-03
1-04
1-05
1-06
1-07
1-08
1-09
1-10

1-11

«38 e

M. HARZ WM EERET RS EBEMN, HRA TCPIP Hhill IR Ai#EEM
n, BHAHRZEENR ARPANET. Internet HIHEF LR “HIEM”, BIRDH
A,

HEAMILER A RS AR, UUE=)E ISP &i.

BB TAET AT R A% 5 5% 085 . ENEMK KRG E S, HAE
FHRHEATE B, B EMKKR O, HAEM &AM KT T2
HATHe

THHENUEGERITEN PR (ST ENER) ZRIK@EE. HENM%RHER
BEAREE-REHHRAGEEETNR (P2P 7).

PRI R S 2R R AR B TP AT RIS R RE . B RIRFERT, REBH[ERS
BAERTEREBAR, THEHLMSS T N WAN, 38N MAN. 5~ LAN
M AX 35 PAN.

HENM B AR AR R, W5, FE, FE CRIBHIE, fEHEH
FE. ACFERTRE. HEPARSEE). BYZER AN, EIRERAESE (BN FIFHZE.
W28 B BI ML, R N AT X 45 HR B 2 B T @ S AR o THENLIN % & B K
HIMUES, FRAMKHIRREH.

HEWNKEREHWBENEER. BHRE. NEE (EMEE). BiEskgEmyE
EH. BHEREZRNTMNGE TCP M1 UDP i, MIN%EHREZENHLE 1P
o

THE ML 28 AT DA A P 3R MR L iR 55 2

R ETR 4 A e B A

WM ANT7TH LB R B AT R SCETHAN G ST e ) T BB A

N4 BB B A E ERIA LLSR A B TEA7- A1 58 (5 B AU i) B KRR 47

BB MR 45 F R B KRB AR LA B ? 16 48 X TUAN Bl F ZE R R

AT T Bk D o R 1) P LB B o

NERIKETF LK B 4 F internet £ Internet 7E &8 AR EEX 7 ?
TR ERAE RIS 2 &2 1) X 24 A AR A e 2

THELHLIA 48 o ) 5 T PR A b N ) F ZE X A A ?

RIE AT LB R AT M AT e . BARIE AR SCIE x (bit). MR R B 3L
23 k Bk, SERAEERIEIENERN d (s), BIEEN b (bits). 7EHEKAHET B
HIEESTRF A s (s)o TEMEHRTHRET MK E A p (bit), H &S s BHER\N SRR (8] 7 2
WA WEERRZMET, SRR ELL BB EN? (R B—TFE
PSR k B IE R N4 R

BRI AR M, ERSCKE MK E SN x M@ + k) (bit), HAp A
HE BRI KR, T NEANEFTHREGEREEEKE, 5p WRPMEX.
WS PRI AT k BUsEH . BEBRMIBEEERN b (bivs), (BAERERT RS R BOHERART
T ZRE AT . T EAE SR RN, A BRI KE p NEUAZ K?



1-12

1-13
1-14
1-15
1-16
1-17

1-18

1-19

1-20

1-21
1-22
1-23
1-24
1-25
1-26

1-27
1-28

($oR: BERE 1-12 MEZHE 5, WE SR E B L A )

HEEMEIP KA GA%E 0 5085 FfEERM4? NN ITETREE
IR =

BT E P2P WEEE T R EEXFIRAA4? HEA HFERHTT?
TN KA TR H B P RE AR 2

BEME IR RIER T 90%. RMEE— TR TR E s /IMER 2 E?
THENUES WA LR AR ? RV RERIE SR Ta bR A H A X 2

i 5 W3 2 1 B 44T BE 5 1000 km, {5 S 7ELEAR B SRR R 2 x 10° mys. Rt
DU BRI 0 ) R 1K B S AL BRI A2

(1) BIEKEHN 107 bit, HHEEEERA 100 kbit/s.

() BIEKEN 10° bit, HIEKIZEEN 1 Gbit/s.

ML B E R AT R A A 45w ?

BRRAE SRR E SRR E N 2.3 x 108 m/s. BEAAKEE 143 519:

(1) 10ecm (MKEOFR)

(2) 100 m C(JFIEM)

(3) 100 km 3R )

(4) 5000 km (] 1EM)

B L H3EE Y 1 Mbit/s M1 10 Gbit/s IH7E LA 4k b IE 2R A 3R 10 e k.

KRN 100 FHHINHEHIERAEHmERE, Fink 20 #3574 TCP E#. BX%
ML ZfE1%, TNt 20 ZHH IP Bif. REXABIEHEBZERURMEE, by
HMEIIL 18 FH. WREIE MR BE . BEE LR E TR RIEH N A 250
B LARR ACIX RS HE  CBIRLA S0 0 B & Fh i S AR 3B R A)

N BEHAEKER 1000 71, BIEMERBECERED?

W28 1k REEHINH A BRI BRI ? R — L 54 B4k R4 H it AR L8
H#EEENBT.

M ERSEMXA? FRKR?

M =ANBERRMA4? SFHEMHTAEX?

F A —AN P £ B A & FP A 1) 1 LR % R 31 2

R BF AR B B REMNE S, GFESENFEINRE.
AEHEEEFEPER “BEH” ZIMLIEMETF .

BRI T & ik, Lk, SHEE. ST, REUiHA. P, R
=/ BA-mEHEA.

R FE everything over IP F1 IP over everything & .

e EAE M 4% EAZIX 1.5 MB I3CHF. WAAHEKEN 1 KB, fEIRE[E RTT = 80 ms.
FEIR R 2 RTE TR EA @ L TCP HEHEHIN 8], IXABF[Al&Z 2 x RTT = 160 ms. iRXit &7
PR JLFME L Bl 5 W 5812 3048 ) B s — A LR BT 7 B st 1] o

(1) BIERIEEE N 10 Mbit/s, FIEHHA] UELE K%,

() BHERIEEFES 10 Mbits, HEREZT—MrHEESR— RTT NEL6EH
RIET—Mor4.

(3) BEERIZEFBRR, TN R ARIEEAR AT MR . EMEES—A RTT iR

¢ 30 .



1-29

1-30

1-31

1-32

1-33

-40.

B 1B A R BE R I% 20 M4

(4) BEEREEERRR, 7T UAARE B RIESE RN A HEE—A RTT FIRE
HWRBERIE—NTH, EE-A RTT A REFRANTH, EFE = RTT WA KIEN
AN (B 22 7 = 22 = a AN GXFEXE T RILEMEE 5 3 TCP HIHH IS5 5P
43D

AT AR, KN S0 km. HHIREMER EOEREERN 2 x 10° m/s, iR
e % ()77 B8 SR 25 /D R A A% BRI R R IE 100 7715 I 4r L R B SE—FE R ? 40
RREIERRZ 512 FHKASH, SR ?

B SR, KN 20000 km. HIEMKIEEFLE | kbivs, BERIEMEIER
100 bit. FABTEIEERE FRIEIBEE N 2 x 10° m/s. BRERNTTLUE DAL F1EH
RIEeHr, WREERIMERNLE LR (EFEANE, —/NE 100 bit NIRIAIXE
B, A—1MRBEZ0.05sfFE).

%AEE B, EHEEMREERSCA 1 Mbit/s. M KL R, RATEHA
LEEW? ,
PA 1 Gbit/s FIEZFKIEEE . 1875 CARE B B [ R ARAREY, — N ELAR I 38 43 31l
yx 2

BAVE BN EAE IR BER S E R NEAN IR s AE IR B AN S, T AEfEE £ X EE
EEK. oA AR E] RTT 2AMB EE R ?



P28 YEE

AEEHLETEVEENELAMSE. RENBERBEBEECHEEMRS, DRSMER
AR EESRS, BEREEAGHARTYEENGE. £/ IMEANESESEHEAR
G, MEFAERRGHITRIAN A, BEBITRIMEANEHEARR,

st F BB &— R ERRGEEMEIRREE, OB ARZENFSHINNE.

AEREENARTL:

(1) VEENTE.

Q) JIMERAEERRAEAR.

) JIMEHANERBEABAR, FEE ADSL f1 FTTx.

21 EEMEREZ

HAERERN, MERLENRERA REEESMITHENEREE L EREEE
PEARiR, TARIE REREREA. RKME, WHKTHENLINLE A5 & A ik
HIFREEEL, MEETFREEHZARATR. WEEZERIER IERLZ/I AT a8 M5 Bix Lk
B ANEREFRIER, EVHEE LHRREREREAIXLEER, X4
VR R R T EH B e A Z PSR AR S, T AN 4475 R I 48 B AR R A AE 5+
BRAt 4. ATHEENHEETRAMEE MR (procedure). HLWEEMER R WEE
Hi. REE “Hil” XANBRABRZATANRAFERT “HME” X—ZH.

AT CUR B R ) BAR S IR OV E 5 A AR 3 O SR — Shke i, D

() USRS RUROTRRESORAMRT . 5% EHS] . B EmsiEs
B, %o PHEERLOE M QEEFEA T AR L RRUE -

() BSHHE  EUERORSENEFREHIKEERTEE.

(3) TheEFE  HERIRRLR LRI — B PR EERE L.

(4) I TERX TR ThRE RS AT RS BB -

REFIE, BIRETHEINBSRAFTERT . BREEEERE (RRER)
Ertesrs N — R BITER (KRB TR LNEE), BILEA HRe & B 85
o [HULYER R G SE A H T S R e

BEANPERDIHMREL . XRFAMEERNTRRS (Flan, TR EXN R
(), TR 2 RSB HBER), MERMEARMREBERZS (METHE. WL
i WARELE. FMEELE. L8, URZMBERMLLREES). BREXIVEZEN, N
K E rE R R E A S L.

FRIEAAEM - B EETREA ST “BOS58E" 7 XEEBEEHR
B, DR BATMA TE K 2.2 a8t/ 4 — T A R IURE(E 10— Lol A A 1 AN iR R i L 2L
K%’ (AEHIEND. BRFXESMIRKEE TS AR .

4] o



2.2 HIRBENEMEIR

22.1 HAEIEE RSB

I EBATIE S — A R R TR U BB AR R AR AL XA FRLR AT E
ML @ IEHLEL, BAT AR BiEMEITER.

wmE 2-1 frs, —MEREFERGEN M AZKEy, HiRARSGE (REER, KiE
7). fEmARG (SERME) MBEMARS (SUEEBeR. B,

RS RS
WART MR ﬁ%ﬁf ﬁ%ﬁ%» HEWRR BRNE
M Juutuini y] W W
e AFIHIER :

A

THEHL

MRS —— - HWRE —— RWRY

——| ks [— RS g | s E—~
A EﬁA Jrzmee | E%W%E% . it
: =B

58 AR Hii

B 2-1 HIdERGHRE
RS —RAELLTHA
o FEm(source) RABATAEBMERMEYE, Hlu, MHEVRBERANE,
THENL= A5 B LR . TR R ONIRYE, SR .
o XA EEFEAERNHFHRRES T KERRILE A B Eftm R
ITfesn. BB RIESRHR MG MERSHENFEHNERAGIFKEAS (BF
WHISS B, FAPETEVSNEE A LRSS
HERG — R HE L T4
o YR BWERARSGEEERNES, HEEHRENRBYEHMIRSLOENE
Bo BAMBRSEREMALRE, CIEREMAEMENE LRSS HITHR, R
FERIERBNIIEE, R R IEGw =4 BB LR R
e %8 3(destination) & E A NS REBUEE R 2SR, RAEIEERER
Ho B, ENFETENFERE LR RER) . LA XRABRE, SERE.
HERAGHN BN RGZ H LRGN ERLE, Wl LR ERERERRSEM
HMRGZ R E RN RS
E 2-1 FiaIBIREE RS, WERITENMNEWEAT L, X BRAVEABIERE REX
N, EERZNTNEEHAERNE - MEBRERATH —BER, A LSRRG
PERETTENME P RMAZTHREN T .
THERNEENB—LERHARIE.
BIE M H R EI%IE R (message). WHEE X7 BB, WMEHREHE. B (data)
FRIZIEE B MSEE. RYE RFC 4949 SAHHE L, BIERMFHRE N RRANELR, BF R
« 42 .



BRUMFEFH. XHEENRRTHTENBEANE (A LBEEFE. S
(signal) ) X045 # B B FL R (R B«

WIEE S PREWENSEWIE TR, F5A5 AU THAK:

(1) BEUES, BUESES—RRHBHSHMBERESLK. FIER 2-1 +, H
5% o R AR R 25 B R S R TRV B P R AR IR R AR 5

Q) BFES, ABHES—RRHEMSHMIER B . FIER 2-1 +,
PERFETHEN BRI ER R, S7E RN AL AR R T ES . AR E
B (REFRAIRD MBS RRETE S, AR RS B 5 A Y AR B
FERE A it gmigey, RAFMARKGIT, —MAR 0 RET 5 —FAER VRS,

THRBNINHE REER LD EAS .

222 HREERIINEAS

HEHZENT, BATEME “{5i8 (channel)” X—%&id. FEMEKIFAER. [FE—
FECHR R F R BN M — AN AR IS B EAR. Bk, —FBEEHRBAEES —RRKIE(EE
M—%EWREE.

MIBERINAE BB RKE, ATLE T =MEATT:

) BE@E XHRARIEE, WRBE - M HREEmEARTANZ L. T
L HREE S U AL R T X AR,

Q) MEZHEE  NHAENTIEE, EEHNTEHTARKIEER, EAGENT
FIRT RiE CHRBEARFANERD . XM@EEFRE—FRKER—HHEIK, —RNHEE
AT DAFE RO K

Q) WEFEREE — NHRALWILERE, BEE RN Al AR R R E R E B .

AR E R BE—AEE, M0 A & @SSO0 R EE AR ERREE (B
&%) IR, B [EN EAE ML R R .

XEERBEEEER, ANMIWER “8T17 XML HEFR “NEZHFEE". WH
W “BTHE” FAL R TamEs. ERAMK, ITU-T 74K “821T7, “¥
L7 MM XK 5 FFRMIARIEENERR 4.

KREGBENESHEHRANEHES (MEATHES). BirEIHE SRR CFR
BB FMBEESHETRERES. BEWESHFESERENEMES, HEFERMK
5y, M2 EEFNEERIMEMNSBESERSE. N THRRIX R, Suas EiaE
51347 8% (modulation) .

WHIFT R RE, —RRAUKT BTG SR HATER, HEk® S5EERMEM
&R, BEERESTIRRETES. XBWHRAETEH . BT XMET R 2IEHT
SRHBNF—MERNHFES, HERKFKEREEXMHSER NGRS (coding). 73 —K
A 1) U 5 A FH R (carrien) AT I, 1EETE S FIR TG B BB R AR, JF %R
REIMES, XFERAEY i B RMES 1 P iR . S EBBOAHE MG SR AFRIES
CRPAAE — B o B N R il it (5 08 ), T ik P 3038 R I R s il i

@ #E: —AMBITHEHNESRERRFEEM, TR A XM mE T R REr.

-43.



(1) ERHBAER
AL A 2-2 s

A Lo &

FHEH |

AEH -

Hs |

EHams | |

K22 HEESHEHAmLTT R

o FREAFH - EHEFRE 1, AHEFRFEO

o AFH  ERKMRE 1, SKHRE 0,

o SWEMFRE AP OME EBERE 0, MARFOKR TERE 1.

B AT RSk e Lo
o ENSHEMEEB AT OLBLEERE. MFRDAERERE
0, TALFFEGIAFREAIERE 1.

MESEEH AT LLE B, SM4E45 (Manchester) L= 4 K5 SME A HEH E. N
HEZESIRE, NARHARMNESEEASPIRIESEAME (XUGEHE B FEPRE
71>, eI RS EAE B P

(2) EARWTIEIBRHISE

B 2-3 4 T BREARRASI T,

i ES 0|1|0011100

Bl 2-3  BREAH =FHIRE %
o iFEAM)  BIERERIRIERETEFESMRL. Flin, 0 8 1 2AxMNTE

B EA H .

o FR(EFEM) BEk ik AR R BE R B E ST iL. Hlan, 088 1 2-5I% R FHER
S B fro

o HHPM)  BIEBMVIGAAM R B A E S A, B, 08 1 SRIX T
AEAL 0 FEBK 180 & .

HNTEFERRE BAERER, LIARAEA LFEARAEIREZ ToH i RIE AR &
H . BN, IE3ZHRIEEH] QAM (Quadrature Amplitude Modulation).
BT LR —BEAMESZ G, BIMBETREENKRAE.
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223 EEMEBER

JUIHER, BESHN%E -EAES I RESLEREMERNBRE. XM RERE
%%, BFONAEAMSEbRMEEMA R, AW MERRRERETEE. BRAVE, &
FEEMRARE: BMESTEGE LA A TE Gt~ AR A, BEEeE R ZHA]
MR A MBI RS RAHRREE S, BAKMREEERERZAR M. Fll, & 2-4()
RESBEERNEEERERAERE, BERGHE A RHFHRKE HIRREME. H
B 2-40)AR T, XEESHARCR™E, ERURTEIRAMBETE | &2 0. Btk
W R ERE, UESHERNERRT, SEETFRER, RERMESRERE, ERR
I B R KU & .

SRR M iMm mxn
CHERZIR. BRE. THRAKID A\ T

S S

Rk DB
(@) H R HHAT IR
SERRHO(SE S O
| CHRZW. ARS. THRAKID PRGN

RIS DB prgE—— Bl S
B 24 BFE DB LRRNEE

M Lok, BREIADTCIE(SIE LA EMERNIFERER LR HEA

(1) fFEREBE IR EE

AR EEFRERTAIMRTEESRERKN. E5FHFEEISEFEAREBLSE
. BE 2-4 iR RIZRESE—MREMNERKTES, BASREENEMSTE. W
BS R Ry BEEAR 2R, A BB R 3 T RTVE A S IR S A B4 BE
T, F—ANMEITAT SRR SRR ERR AR, TRiEHET “BE”. X, &
BRI R E SRR L TR T Z RIS SR . XA R (G EBIE) B3t . ™ E ARG |
RRALF AR EFRBE RN — BE TR BEM TGS RN B1E 1924 4, ZEHFFNyquist)
BT T EANRREN. MEH TERENEEZMGT, ATEEEESEE, Hokk
MR ERE. RRENNHESCERARINEE, XEaEREHRBPERE. &
MTREMENRL: EEFEED, BARNEREE LR, EmRRBT LR, M
SHIMEERRLE SEMAYCIR, FREBERTETAFR (BRB)D RATRTEE.

MR FEM T, SR NESEMSBBE, AR U E &R
RALERG T AN H A (8] 5 4R

(2) {5MEE

BEFETHENBEFRETBEEE . dTFREREIAR, ©RBERES
SRR, HICRE S SR XA T AR FE AR (1RFN 0 X 0 RAA 1. HEER
MR RGBSR, AgE MR Bk, ERRBER,
FriBE e LR RS 5 B PIThRAE B RSFHThERZ I, #idh SN, FHAS N(dBYENE
B, B

e 45 e



fEMELL(dB) = 10 log;o(S/N) (dB) 2-1)

flan, X S/N=10HR, /5% 10dB, 124 S/N=1000 K, LA 30 dB.
£ 1948 F, 15 B RHEIE NE R (Shannon) S H T ZLHBERAR . HRARIEH:
SERRRIE EEMIRE C £

C = W log(1+S/N) (bit/s) (2-2)

A, WREERHT (UL Hz ARALD; S HEENFTEES KPR, NAEERN
AR TR A TR . HERARKMESIERERERAAPRE, XERAHKER.

HERAXNRY, FENTERRFETNERILEX, FRNRREREERES. &
RANTEH TEEEMERKN LR, #RAKXWEET: RERE B ERERETEENK
PRAG BALHER, M—EFAELMINERSEMEES L. R, FREEEFRIIAG
HISEEL T ik, XREMFIABERERETH.

MU EFFAER L, M THHERECHENEE, WRERHREERS
HHBIORE R AR T EIRE, IAEA M2 IMER S BRI R ? X2 g
MBEINAL - MR TSHEESRNE R R FATAT DUH AR 5] 7SR 15 B XA ]

BUE AT EHE T A

101011000110111010---

MR EBEE, WE—MLTHEFRERER 1 bit. IWEESTRE 3 MEERN
—NH, 8101, 011, 000, 110, 111, 010, ..., 3 MEAFIEE 8 FARRKIHES]. FATATLLH AR
R T R FRXEIE S B, F 8 MARMIRIE, 28 MARMAR, 8 MAMH
FIARALBEAT R . RE RATRAAALAR], FAHELLe) KR 000, ) RIR 001, @, R~ 010,...,
@7 TN 111. IXFE, JFRE) 18 MYTHIE S HEHNE 6 NMHIIET (BIHERME =1
bit F K — T IRS ) HRHES:

101011000110111010-+ = @5 @3 o Ps Q7 P2

BHLRN, HURMRERARGTT, MR R EEHERERRSE T 3 4.

BAERARKEE, SMHRES BN FEAHHR, HEREHEN TR
BEMLIRIL AR o R AR R AR PR . 72 SEPR{EE B RERSIX B 015 B Ml R E L H R
WRAE R RIEA D . ZXRFAELIMEES, (F5EEZEHAM — L8505, m&Fika+
WHEERTERRR, F5. RERREERAXNESIETHREE.

2.3 IEETEAEREE

R BRI e M B M S, E BRI AL R h AR R S AR S 1]
RIPEIE R . RGBT AR, S5 REMEANIESSIBEMEE BN “7
FIR” BHIOH A guided, WMATFN “BIUEmMBIEA"). 95| RLME AT, HERKS
SEE BAEAR REBOLL) /24, IS5 RemEARRTE E diE, £S5 8%
WA A A T AR . 1 2-5 A RS U 1O R O
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f(Hz) 10°_ 10> 10 105 108 10% 1012 10 106 1018 102 102 102

[ ana ﬁ LL X$1% Y B4
wiln ks |
f(Hz) 1047105 105 107 108 10° 10 10" 102 10" 10% 10" 10'6
WRk | TE i
IR A i

} i B BE |
%@i aéﬁzagﬁéa %%‘%EE T

T | Jef

BB T F ' MF HF VHF UHF SHF EHF THF

B 2-5 e SR B R R (A

2.3.1 55| B LHEEEAA

1. MRk

MELWHR AL, R ZEXLRTHNAREE. LHRLHEAZNH T4
FHERAE—&, REBRNUE FELRE (twis) R B R T WA L. KA w484
PRETI. FRNKERZ WS RLHEERNBIERE. LA R RIEHHRL L
B BIETEYL . KR BIENLRIZ RN A LR A B P2 A P IR (subscriber
loop). EHH —EHENXMULLMHBEL, EHIMNOE EFE.

MG AT A s, HBEEE—RALBHLAR. EEARK
I B E AN BOR S DMERH = T B S KRB G EMEUE O TR ERD, SEmbEhaks
DMEXT R E TR FESHTER (T HFEER). S48l HEGEEERRT, HS
LMt .. ERF AR, SERERAEDIINE, NERESTTIEIAR,
HT WAL MM E B, ERER 2 Z.

RNTRENELT BTG, T UERL LK/ EEN E—EREB 2 %5
HFRE. XHMERBNELE, HRN STP (Shielded Twisted Pair). ‘BRI 4R LT Rk
MLk UTP (Unshielded Twisted Pair) E5 —1. [ 2-6 2 T0F MWK LALLM~
=H.

e (i 3 K4,
@«M‘k STRBORDEIEEC
A7 wki WA RELS PORAAE NS n&m
HER =
(@) TS (b) FRRSL (0) R ERIE A R BT

E2-6 MEKLHREHR
1991 4, FEEHEFLIk#h2 EIA (Electronic Industries Association)fl 54T 4 TIA
(Telecommunications Industries Association)Bk& & i T #rdE EIA/TIA-568, ERIZHRE “HH
BHAYHEEA LI (Commercial Building Telecommunications Cabling Standard). XM
HERE TR T 2 WA EEIR B RO 2R 1 OB LR PR . 1995 SEK AR LR AR UE S8 37

.47-



9 EIA/TIA-568-A. WCARHERIE T 5 MFISH UTP frvlE (AN 1 BR B 5 HKER) . SHEIXEEE
Kit, IIERH K UTP & 5 282k (Category 5 B CATS). 5 B4 5 3 REMHR T ERX 5
BARRKIGI T HEMKENRERE. 3 BRENLEKER 7.5 £ 10 cm, 1 5 REML
BKBER 0.6 F 0.85 cm. K 2-6()F = 5 KERAF 3 RAFHNKEE. Mot 5 KL
LXK A E RS ATRSFENREBEEDT TER ORI, FFEER P ™% 5
7R, FTFIRE—ERE LRUHKE, NMigE TREMARER. & 2-1 AHTHEANEK
ELMEH. FRMMBBINA.

F2-1 BRNKELKHH, FREMARNA

BH%AS He LS 2R fi7
3 16 MHz 2 %F 4 BRKL B E: YA TEGLLRM (10 Mbits)
4 20 MHz 4 %F 8 XKL R T 4R R
5 100 MHz HaRmtemT &% FEEEE AT 100 Mbit/s 5
5E (F5%) 125 MHz 5 5 BMILERE N FESE R AR 1 Gbit/s (IR F
6 250 MHz 55 KtLE T BMEHE FEHEEER T 1 Gbivs FIRLF
7 600 MHz 5 R OB % fe5E R E T 10 Gbit's A

TR RMI KA I L LR, TSR T R K. A EHN S R RE
i, (BT SENEENME. F5MSHE%RIIRIE, EAERE T T ReBAR
WSe o IE A AR I R . MR M R s R SR E SRS TEE R KRR R

2. [EIHEEL

Rl AL B SRS (RSO ERERAGLR). £EE . MRRAKIH T4
FRzE (BT RRRED) UKRPERSNEFHER (B 2-7). BT EFikZERNE
H, RS E AR IUR I, 8 2 A TR R E R A .

@GP ER  SRUEREE HHZ

B 2-7 [ HEEH
TE R R 030 B T M P R el R R v AR B A . (BRSO D, /R
WU E A R G A ot s, B A A R E AR LA E R X
. FEHBESRHT R T RENRE. BilmRENFRRBEARW % C&KE 1 GHz

3. 8

M 20 tHeE 70 ERFIME, BEMTENALREERR BHH, HENKEBTE
FERL4E 10 485 10 5. BEBEIHE, SN EHEENRSHEER, M 20 HL 70
M 56 kbit/s IREBITAER 100 Gbivs (FRNFBEEREA), HEXMERRILEHLEIR
. FEEAFEERBONICEEEAR P —AN 14 BB,

HABEMRERANSEYE (UTFRRALE) FidhkrRFTES. B 6hkrH
BT 1, TREMAHEST 0. BTTRAKFRIERR, 200 10° MHz WES, FHit—

¢ 48 ¢



AN BE RGBT TIEE KT B Al H A& P R AR R 5 .

ST RGBSR R, ERERARE, 7TUCRARE ZRESEREEOL
8, B R RIER T ge A dothkr . FEBBORFI R RS FMABORIE, £
T e Rk b st AT 38 SR E R

@ HIEREHNA LB AL, TEHSCNEEHBRIEEE R,
AR, HEZRA 8~100 um (1 pm = 10"° m). K ERBIFEHITHESH. BER
AEEBARMITH R, L NEITH ROGAS PRI H RO EAR, HFHAKRTA
s (F 2-8). BHk, MEAHMAEBK, RSHUERS, HELRECER RIS
B, INMSEAWES, SmBELFERT .

L , i R CEAEMBH)
i : \
i ’ o
i . G5 (BERSE O
iy %=
( T AR CERHENES

B 2-8 AN FHIF S
B 29 EH TORBESSHAERNREER. AR AT ZW L E B IRBAER G
4, BMBREDCERAEL SR ERMBA BEAR LA AR, X—dIRETEEREGE
KIERIB AR,

(SENCN
FHSE (FE) e o e RRFH 2 RS

B 2-9 JtBALEPHIERE

B 2-9 FHE T —%NEk. Lht, RENGSHHBFSRAPELPAS HRTHE
MERAE, MAEEERS. Fik, FTUFEESEZARABENTRSLRE KoLk
o XMICAMBANZERT (B 2-10(a)). FHIKFESEAL FERN BHRRE, &K
RE. FHEESHEAG NEE TIRESER. EXFNERRB/NERE LR, MWse
B AR S, ERERE—ERMEE, TASFEZRRS . ZHACAHRIRE
KT (B 2-100b)). BEHAHAGRA, HERRBIIMCK, flEERBARR. R
BEBEA FOCIEEM BRI SREORE, MARMEAREER R RE . ERELL
MIZEFER/IN, 7E 100 Gbit/s =8 R T Al 4% 100 A B A0 KA F 4685

FESC A A5 h s B =AM B 043 B2 T 850 nm, 1300 nm A1 1550 nm®. J5 FiFh 1%
TEZEREE N . 850 nm BWEIMITEREK, (BRI B MR . IEX =1
B EREA 25000~30000 GHz HIH %, AT AL HIEEAEIET K.

® #: BAInm £ “gik”, B110°%. 1310 nm=1.31 pm.
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LN 4 L Bk

@
LPNG & 0 e kot
(b)

B 2-10 ZHELL () B (b) i bt

HFLLFEEA, EOE—ENERMAZE 02 mm. FBIEEAHARIRE LK%
B —WARLNRE KL, ZUATEEETEH8ERLE, Fin LnsgtmEzy®
ALK KIR S HAUGREE . B ENEARAZHRIEL. RN LEEHEMIMNTE, BTl
EFHREEE LA, AL E LRBELREER. B 2-11 A0SR E KR

%L\@o

B 211 DUELEE i i o

HAMUEFBEAEEERPIRA, WEERE HME— LS.

(1) FE5tFe, PUIEEK, SHEESERRERE5.

(2) PUEBMBMTIMERT. XERKBRKHTHRAOAR T RNEE.

(3) LHREFTI, REML, A4 535 SEEEE

4) BN, EER. XENFEAETECHEIENEBEL TRNER. i, 1kmK
] 1000 Xt XL Lk B4 4 8000 kg, T R KEHEE KRG LK —X B SN E 100 kg.
EEEFROC T EREER, FEMEHATHEE.

HTAFETZHED, RAHMEABFRE, FEIRE SR Z N HETE
2%, BEMERALBEMMNERETMES, HACRETRENHRE, W HEHEN IR
o TE RNt R E .

RGER—T, £S5 8EHEAT, ©F —FRESA% WAREL). X£AE 20
LW KREMH T E—EREH LM LS L. ETEHLTERSR, H
BEREE, TAAGHREEEZHEKR. EFZEXRERFIETHEETHLE., BilER
] ) — e R R RNz 1 X 35 ik I 28 S B R
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2.3.2 FES 5| RME A

RIENA T =ME5 BEREA. B2, HSEERBEET —LaLEEE, AH
RAERE L. BIERARNT T, SHADREEESEHUAR—HRESNE. LEEERRT
i, B B SRR B 5 R . (EF TR FRURAE B S (A AR R AT B PRI SR IR 2 MBS .
BT X AR T RAER L — A A& 55 Bk, Rk 8 dsEsRh “JE
55| LAk

BHERENE, OTEEBRRNRE, &S FHNHETRT . AMITMMUEKXRE
WA EE R BT HEIEEE (BBshRIEERE), T EEERGEEEE3 T EHT i LS &
& (B LEMD . FLERE+LELL BEERBEARAR, BARHLLEEHRITE R
MitEs, RIEZE3HRENME—FE.

T&AE AT E A BRIR . METTHS M 2-5 sTLUE H, AMTRECEAMA TH#IL
NEBOHATIERG . ESNLNERER BN TERE. B 2-5 R FTH T8 H T
ITU X BV IER B FR. Biltn, LF WEMEKEZM 1 km 3] 10 km (XFRZF 30 kHz ~ 300
kHz). LF, MF fl HF HI+ L& 740 B2 &40 . F450(300 kHz ~ 3 MHz)AIE 33 MHz ~ 30
MHz). EEFMEHEV, U, S Al E 43 A% 2T Very, Ultra, Super 1 Extremely, M KI45E
K 34 74 B R EB35(30 MHz ~ 300 MHz). 45535300 MHz ~ 3 GHz). #5353 GHz ~
30 GHz) MR Z37(30 GHz ~ 300 GHz), & M— B+ #) T /& Tremendously, H AT TGhR
#EFEZ . KM LF BTSSR A U EIRAAE, €M VLF. £ ULF. KA
SLF fiRK4R ELF %%, FAHT—&IEBE, SCREERF.

mpaE (EMERE) FTEREHREENRY . HEEENAREMANEERR
BB R RHIFAE NS EHNS, FRENEENBERERZE. R, “0FERERT
L GHEEIRRN, —RERCELR, BUEFA— MrEERIERRAE L+ 2 UE LA
REEXHERGRAGIRRATARRE, A a3 KR A 2] LT R/

TLRBMEEEERERET A EEMM . MBERHMFEIEEN 300 MHz~300 GHz
(KK 1m~1mm), EEEMH2~40GHz KHHRTEHE. MEETRTIELELEE. B
THERXFERBEMEANFEHETE, FEENMBEETRHETUSEEE R EEZIE -
RITHIHTT . EARMEEEFEAHRMATR, DMitEREENBENIERE.

H T ML A R E&MA RN, MhRREmENMH, FEHEHEEZIRE, —
MRHE 50 km £ . (HERMH 100 m mEFIREE, NAEERTHE KRS 100 km. FLIIE
PR RS W AE — R BB S 58 A Ko 2 RIS AN 4k . R4 AT — 5%k
ME SRR B RIER T —u, MR “EH”. REHKEHIEVSEH 4~6 GHz 1)
AR

M EE AR EE. Bk, BR. BIESEER. HEERAE:

(1) WMEEBMERE, HAMRGEBRE, FEHLEEEENERERK,

(2) BRI FHAR T 3 BT R LR R IR A 2, M@ ENaER
MK (BPEEHD BENMMFE, EMmMB LR RERE.

O &: ZRBNKERA—MESELFRIRNBEEIEFE - MR, B85 REBENERMNEHFHAE, E55R
EREINARESRERK.
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(3) SHRAAEMKEMHELEHRBBEILE, BEEABEEERE LD, WXKR, 5T
BRI, 1,

LR, BB AT i — el A

(1) MARuEZ NI EM CEFRAMEE LOS (Line Of Sight)), ANEEHRERY. AR —A4
REERHHHIE S L0 BRI LARE ZRKBAZEERRE, RMERAE.

(2) FBHIMEREA I B2 Z BB H SRR

(3) EHYLERE RALE, HBERE NIRRT E.

4) WREFSIEFFERAMEFERTREZHOASIRY S .

HERNDTEBEHEREIRSZ MFBAMLTA 3 H 6 TAERRTHNERSHERT
BEAEAT 4B — R 8. xhEIbEE TEMRERT KN NME T HMBERER
Hdkil . BT EEE M EERE A KA BN AR A EEEAE .

PEBEMNEAXFARBEESZ, BBERASEGERLX. FPHREERS
H R B AR Bk EAGESEXMNEEIL 1 18 TEAE, HRAHERN=02
—. REEMRFE LTRSS HIE L, SHEEHRE 3 FHRE 120 EHTE, #meEEAL
LI AERAIELE .

Mg EEAL, DEEGEHIHRE, BEAERK, ESHITINTHRBE
AN, BERERE. ATEBRTETI, PEZAMBURANT 2 B, BABAFE LS
HEEE 180 MRS LE . IFEANEH KA LAZE LE FMERARFME R TRE. Fik
BEBEAERFEERBKRN.

PREGFHNI AR AARAMNEBNE. BT &R REMAFAHEE,
Rl A E B AN B ER S 2 (B b T BE B 2 /> (MR — R EMR B A A 8D, A—/ HbERus
2 T B 3| 5B — M BR G ML B ZEAE 250~300 ms Z (8] —fXATBUN 270 ms. XAIHAD KBS
BRKERN GEER: XAMHANMMBREZ RIRERREFAKR). STHZT, Hhmse
T8 E B AL TR I — A 3.3 ps/km.

BER, “LESEMEENERK” FA%ET “HAILEGEMEAEHEENNERK”.
X R AR IR B A B T IERR T 4B ZE4h, 1 RIERTIE. KbERET SERIHERART & 557
FE 3R IECE B IE AT SR BIE 2K, BT EAEER . BRI EEE#ITE LM
LR ERRAEEM.

o imEit sy, SEBKMHREWEES, EHTECSR/LTEEEKBTILE
B, LEBECEEEET HEE, ANENEZRR . BENLZLEFHEE, TEE
BERGHIRE AN BLE .

BEIEAGARE PEAATENSES. SHBEMTEAEFHR, A2EE
HIEFRFa— BN 10~15 £, TEMIREPFEARABRESR, MEEHES. XREFSIEE
SRR B

BLERKFD RSN, KIPETEBERACTHEMEH. KPEZEMN THIERAR
Fribl, MRAEHESHEREE. B, KE. KEE. KIER T EECHFHBETHR
ME, HHRT TR EEESR. HTERMEDEEERREL, HERENFREEREEHEE
R T EH#TERS.

M 20 tHEE 90 FEREE, TLBIHBESMEBN—F, B37 CENERE. SHER,
f# T LEE R BRI IR TR ZRMNA. BIOTE, EFHAE-RILLHR

052.



T EE, B LA AEBUFE RALL BAE SNV L. B2, e &
T2 BT LA E ER K (RERTHAMAEX MR P HEGS), X IEFHLIHHEN
TLREMAER. B 2-12 HHTEER ISM HiB, IERTLREMRERLFH 2.4
GHz 1 5.8 GHz #iBt. ISM £ Industrial, Scientific, and Medical ( Tk, FI2ES5EZ) K48
5, BIFTER “T. B, BB, ZEK ISM trHEH i elgE Z 7.

26 83.5 125
S MHz MHz MHz

i 902 928 24 2.4835 5.725 5.850
MHz MHz GHz GHz GHz GHz

B 2-12 TLRBMEERK ISM 5B
ANEE. BobBE RIS 85 E. 7T TR 0 A F A EAZ R

24 FEERAKAK

241 FHEA. NaERMgHE 2 EH

£ A (multiplexing) & B F R AR PRI EAB S . ETFENMNEZPREE ZHEHSHE
MR, THEHMEERRAZARETEENNA.

B 2-13(@)&7R A, B Al Cy 203 — M EMEIEIER Ay, B M Gt TiEfE, H3ERH
H=AMEE. BMREREREMA MRS i HLERK GERMEH — ML= EERT
WE. ERerEER S EeRRERNERIMNZZMENNES. B 2-130)RE
Rt EE. SREMEME -2 GtZEEHTHREBRRE A bR, FmntksE
R#fa R . EIREANGEERERK, BAELT LEREGHK.

) - .QQ
:

(a) A I I(ETE
(@+m +%) ,;
B J—= —
C>t/ = i 2B
©
(b) fEREE(EE

E2-13 HERAMSEHE
BEAME BN EM FDM (Frequency Division Multiplexing)FBt4> & H TDM
(Time Division Multiplexing). #i4r A& EHE, HA&FSWE 2-14@)Fin. APAESER —
ERSH G, EREERES BMELE S AT . TSRS S A8ErE R AERENE
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B ESAAEMHEREAR (AR, KB “HR” RMRTRNAREENRIZER). T
i 3 52 )2 g it () ) 23— BBV K R 4 A (TDM ). F— ANt B A P&
&> TDM Wb G B EF SHIRBR. SRR, 7E- 2-140)F REH T 4 M/ A,
B, C #1 D. H— AP G EAEH I (LR E TDM WK E). Fit
TDM 15 5 75 %Rt (isochronous) (5 5. ATLLEH, B ERNAERFRREASRRRE LS
REERETEE. XFMERTENR 2R R, BRARAERIGE, HoEH
W BB F) T 8715 5 14 .

S n
A 3
i 2
AHE 1

@ i 18]
JE AT

e e

A|B|C|D{A|B|C|D|A|B|{C|D|A|B{ -

b

—TDM i ~+—TDM i ~+—TDM 5 I Y

(b)

E2-14 #isE @M 2 HDb)

RS RN, H8 - HF SANTREAZ, WSEHHP#Sms, 2H
FREERMSTREMRELRE. flin, FAafEimREe — MrEiEe TS 4 kHz (B
BERR 3.1 kHz N EFARIRF SR, MAEAF 1000 NMHP#THSER, WERERE
WRMAZ 4 MHz. (BEEFRN S RHN, SN0 SRMIKERANER), BERE 125 ps.
A 1000 NP HATR S EH, WE—NHP SRR REERE 125 ps KT92—,
BP 0.125 ps, BIFRSEEABIETAE. BRAIMERR, BRI ERKES BT S g
o FE A2 R A

e ATIEE R, & 8% (multiplexer) & /& F1 43 FA 88 (demultiplexer) X HifF . 7E 5 FH 88
MoamBz AP EENEEREE. THSNERAEFMEHIER, eREEREEEIE
SERMEIE AT, S AEA RIS .

Lt R o8RG E T EVEEEN, B IrENEENRAER, —MHAXE
ZNERINFEERFHE—REREN . 4P — B g TR L (Bl
PUEES A M ASIESR I EANKESE LHNER), BMARiLCEsmBFHFEETH
%, TiHALH Pt TEE R XA SN S NLR TR, B 2-15 J TR — &, XBRE
A 4P A, B, CHDBTHSER. SR%% A~B—~C—D KIBFK I H P I8
BEAT R, REME— N B R ERSRE L T 4 AR R, AR 55 R
A 4 M. BER, ENSERNF, 8- AP REINNRKESEE T, £
i, REFERMN 1/4. ATLLEH, X5 PG TR KX, £ 58 At 5Biss iz A

054.



PR R R AR TR RRA, HAA PR - EA R ERE, BRI XL N R
. XM SBEREREEFHRAR.

W55 _[a]b] Ic]
S Tm T wm o m
\\//
4 AN 43 S A I

K 2-15 B 9E ARS8 Lk B IR AT 5
Giitit 4 F STDM (Statistic TDM)f& —FEGERIR 2R, BRI BHIREEE MR
F# ., &5 (concentrator)# X MG ERH. B 2-16 RGN 4EHANEEE. —
MERSG 2 EHMESRSER 4 MRER P, RAEHRENHEIEEPERETSELRE
RIEF|—AZ T E L.

| // . - i Ve
Fa / QTh
D B 7 3/ STOM B

B 2-16 Sttt 4R A TIERE

Giitht o Z LA STDM iRfEIEE A HEIE. HE—1 STDM Wi KR BREUN T
EEETHE LN SHPA TEEREN REETROMAZSE, REEDRENF
WRFMMAZLF, EEFTRRMALEBA STDM M. X &AH BRI E AT %.
B MWK EARROE T, BikiEE £, Bk, STDM WA R [E 4 A bR, MEKFHNA
o FCRS B RIS 2> R A T DR M A A R BATETE Y, Emtigig b, X
— AR FT SRR B A R R . RS ERANHR AR SRS ER, Mg
WA EMFRARLRSER. XENMERKR, SRGEHE55 R % 2 ErEEE %/
THMALBRERERN SN, ENFHNAERE, X-ERTFEN. BENERHAFHAR
Bl SR A K IEHHE, MaEPREELENA, CANRENZFAHHEL. A%
h 8 RE IEH AR AT 3R 2 R e & F - A0 R A1 #fh T4 .

BT STDM M (R R AN R B R 3 73 R4 H AN P, BRRAE AN B B o b 40
FHhEE R, ZRGTHN 2 ZHLIEA AR LR —SIT. 7£E 2-16 HhLRk
ERARBEZATRENER (A6 MERARRRIER . ER%GN S SRANERSEE
MG EREERRR, TR ENMRINFMEREE (BRZHERBE KA REME
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TR A, BEHTAEEA A EGEMEEE. i, FEEPHRLTRR
HEEHIERE. BAEIESE. BT AEESIIRE.

BJE EIRIE— T, TDM Wil STDM MUES &2 A Y E = A% 14 B ELAs it o Bl 0 fg ot 3K A
“i” ABATCUE BT HIREEER b REEARNEE, ATHE,

242 HHEH

45 E B WDM (Wavelength Division Multiplexing)ii & XA ER . HAHARKIRLH
FEEEAERERTARE . IENMEAASENEEBIERSSZEHES, meesE
3 — R R F R 5 2 MR RBEIE MR RBUE 5. XA REHEE T BifEsh
"E. BTLEREIMRRE, Kk KT AR R R R A e a0 . Xk
MEHETESEARX—2H. &P, MIRBE-RLG LEARBLRKES. XMHEH
HRHEAENPER WDM. FEERARKER, E—HtA LEARNAEEE S Bk
Z. DECRBEE—BAL LEALHBREESBENAREES. TEREH T HER
4E FH DWDM (Dense Wavelength Division Multiplexing)iX—4%id. i, B—EHEIEER
& 40 Gbit's, fifl DWDM 5, WRE—RMLT EEH 64 B, BAEHIRTE 2.56 Toit/s K%L
WE, B2-17 4B TESERNBES.

i i 2% iy AT

0 1550 nm\ 1 15500m 0

1 1551 nm 1551 nm 1

7 =552 0m 20Gbit's  gppa 1552 nm = 2

8 x 2.5 Gbit/s | 3 1553 nm| & # [15530m = 3 8 x2.5 Gbit/s
1310mm | 4 = 1554 nm| B A Fissaom=—— 4 | 1310nm

s = 5ssom| | —— 2 [ ss5am = 5
6 :::] 1556 nm 120km 1556 nm,=— 6

7 1557 nm \ 1557 nm 7

L/

M2-17 BHERARES

Bl 2-17 &~ 8 BAEMIE RN 2.5 Gbivs HIEEHE (HEKIIHK 1310 nm). LI
WG, DB SRE 1550~1557 nm, BANEEEAERE 1 nm. GXBERENT 8RB
M@, S2hrl, WMTFHEERSEH, JLBBEHREE—KRZ 0.8 H 1.6 nm.) X 8 MHKIR
BERBREZENERR (BoERANEARIHRAGESD &, ME—HLLhith.
Eit, N EHEEER M SERFIAT T 8 x 2.5 Gbit/s = 20 Gbit/s. EIES1EH T
—BRIEE AR, FHXER T KL E 5 UIUR TN e gk 8t . IECER TR
1 I8 4E A SE EDFA (Erbium Doped Fiber Amplifier). &R —F B AR, FHEER
IRTIRREE 24, LI ESHBAREES, S HEBKBBKRE, BERBRANLES.
EDFA BT CmEHRTEENES#HTHKA, HEA%E 1550 nm HKHIEH 35 nm

(BP 4.2 THz) v IR AR 5IH . B liA 40~50 dB 2. BAGEF KA Z IR

HH BB ETE 120 km, TXERARBANXSAE (EIERHNSHABIHRATKE) Z
B] I TC Y6 FR RS R (R BE BS T 14 600 km ( A FEIRON 4 4> EDFA P8R E ).

EHTHRNERERBROITE. HEANSRE-RARFBRANRTRLS KLL

(Fim, FN 100 WU ERRLT), REMG R ERAERESERTAR. Bk, T
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BA 100 #REZE N 2.5 Gbit/s KA KN, KA 16 FRIEBEEESEH, BRSNS H
2K 100 x 40 Gbit/s, BY 4 Thit/s. X B T 102, H3c&iAR “K”, B “IkIk”.

DUIE NGB (5 A B AR HIEE BOETE A WK . #E4RE[W-NEWS14], IREAE 2014 &F
O — AR IE AT A 7E C+L BB LA 375 B, 38K 267.27 Gbits M KRABEHEEBE T E
Rt 80 A B, fHEAEIAT 10023 Thit/s. 44, EXB|EEEHLKIKT, TRE
FEARDHIR A,

243 WoEH

B4SER CDM (Code Division Multiplexing)Z A —FILtZEEH . Lhrb, A
H R4 17 2854 %1 CDMA (Code Division Multiple Access). £ —/>F /Al PATE RIFER)
i (A8 R RE AT AT I8 AE . BT &R PERSEHHRIEMARERE, ERERAPZE
AeERTIR. BoERARYVATESRERGE, FAXMAZKENESBREBNRTIREE
51, HSEXRUTABRE, THEHEBARM. BEERARKMHED, CDMA &K
HREE TR, HMRES ZHHAERANBIEES, HIRELLREMS. XH
CDMA W& &5 HiEE R EMBEARMOTENSE, BOFIRATEEHEm, HEE
REGEMAR (REH GSM [ 4~5 59, BEFIKPHRFNIR, %%, THHERLTHE
R,

£ CDMA H1, ®—/ MU RIERI A m NMERERE, FONEB R (chip). B m H{E
72 64 B¢ 128, fE FEHMEHEMUIAF, HNT EHEREEN, RITE m A 8.

{f£H CDMA B8 — /N8R — NME— ) m bit BB F5(chip sequence). —ANusinE
BRIAHR 1, WRKZEBECHK m bit BHFF. MREREWLE 0, WARE X F5H
THERIRBS. BN, FEIRS S SR 8 bit i F IR 00011011, % S KIELLRF 1 B, EEA
IZFF31 00011011, T2 S KIELLAF 0 B, BLALX 11100100, 7T 718, BATZBGIEH
0 ER-1, ¥ 1 5R+1. HkSHEHEAFFRE1 -1 -1 +1+1 -1 +1 +1).

MEE S WEREERMEIERA b bivse HTHE —NMHFEZLLR m NS KG
o Bk S s ebr B RIBFIEIERIREE] mb bit/s, RS w5AT & B HOSHH 9% B R & 3R
REUER m 15 XFIEEHREY S(spread spectrum)iBE T HI—F. FHBEEEERH K
K. —MEREEFFIY 7 DSSS (Direct Sequence Spread Spectrum), #1_ETEHFHIE R H F
FIgh X —E, H—F 2B 37 FHSS (Frequency Hopping Spread Spectrum).

CDMA RZH— M EER iR X AR AT — NS S E NG F RS FEAH
&, FHiE 020 H A IE 32 (orthogonal). 7F SZFH I £ 4t b =2 {8 FH (B BB RS F T .

REFE AKX R E R R R H FHIMXFIER KRR, SHE S Rav S M
B, e T FrEMEFSREAHE. BIARSEHEAFIER, MERRE S/ T K
A% PIFA (inner product)# &2 0:

1 m
oT=—D ST =0 2-3
SeT m,-§=1 T, (2-3)

@ ¥E: GSM (Global System for Mobile) Bl &3k ¥ 303815 R4, RRRHMMBR B2 4 B hEEE.
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Biltn, FESA-1-1-1+1+1~1+1+1), FERE TR -1+1 -1 +1 +1 +1 1),
XMET T wbiRS 57514 00101110, K& S 1 T 1% 5 E2EARNQR-3)R AT E HiX M
MG FHIRIERK . AMUntk, mg S AguiE A RIS REHARERE 0. Hib—At
REE, BMEA—/MDH HEMZE A REE SRS ARE R 1.

RN RN RS
s-s:zgs,s,::n-;sf :;{;(ﬂ)z:l (2-4)

T — ANy [a) B A A B S B 1) B RS AL I ARE 2 1. X A (2-4)30 T LAIR I 28 tth
B, FARMES AR T -1,

WAEMELE—T CDMA RETHBRZHHEMEBGE, B ubprRIEN 2L L
A RS 5 R aRFR, R R AR P S (ST RIERR 1D FZEA 75—
B EATRELR 0 NAARS, B4l kE A TRESELRZ). &
ATEAR E BT Bk B &% RS B 7 3 B =2 [E A5 1, BOATR (96D 17 B ER7E (8] — A8 20 P46
FIF £IKEN RS GPS BAAEMENIX .

DB ER — X SHEEI S W RIEMEIE. X st b FAE S 3 FTRsA B AR5,
X SfFERERAMBARE S SBREIRRMESHITRIBKERE. X SGBREINESR
BAGERIERIRDF FHI 2. RE EERARER-3)M02-4), BRESMER (RE&MHES
A EEIEERREBINMRR), BAKRNRBINGERE: i L buESHE
e (CEANARAIAHKRTNER 2 00, MREIT S SiRERES. 2 S WRIEHRE | B, 76 X 4
THHENBRMERE, 4 SuRER R, NRMERE-1.

Kl 2-18 /& CDMA I TEEHE . & S WERIEMEIERZ 110 =M. HiX CDMA ¥
BTy BA 8 NME A, 1M S MEFERIE A FFIN-1 -1 -1 +1 +1 -1 +1 +1). S HiKIE
BT SUE BN See BRI LIERD], S WRENTIES ST, REEENRIGHIFHEFG
FEHl. TSk FHAE -1 +1-1+1 +1+1-1), TH#HEZE110=AEE, M T
WSS SN T FFTAMSEE AR RIE, S —AubfBeeg s g KR
ERTIES . MTROETF, FrE RSB R BMEIES Sy + Tro

~— m /1\55)#—'3 : |
ssigiEnEs —HH+—F+H+—"F+F—F—"

1
PTLoT o1 +1+1 1 +1 41 -1 —1 -1 +1+1 =L+ 411+ 41 —1 1 +1-1 -1

. AEHE X
BHOR g e

& 2-18 CDMA ¥ T/EFH
LEREIT R S WiRENGESH, B S WA R SWEIGE S RIAEILA
o ZHETHNTHE S S Fl Se To B, SeS 82 S WkEREIRIR, RAETE
AL R, $2Q-3)RMMK B, ERRE+], HEER-1; T S T, —ELF, HA
M 8 T A+ A1 &5 —2F, FaMm—ERE.
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25 BFEMES

EREAREN TR, NTTEREIHF BIENRHEFZRARRN NS LB, MKiE
TR ER FDM KR ER R . B THFEESHEAAGHL, TRtk
FEFERMNES EHEHERRS, Bil, KETRKRERANSER PCM K F e
T B, IMEREMLRREMEA E AR T AP BIEYLETESHEIZ AN X —B LA
BRMAHPZ L.

RREEM, BEARRBETX—MILE, SEFENS. BEMEFEELS. Fik
TE PR EOR B HAR & Pl B M BRI M 2% . ERFURRER, SCEFEAK
BTREEERHFRER. LA ETRER TARBS RN EEREIE LS (s
PO MRKERRAMMLERLS (RES). ETFXINMEE, SN ERESHRERN
BARGCERFERE. BRANBFEQRAFEETSHRE, HPRFENRZUTHED:

(1) ERFRERG—. HTHENER, 2REHAPNEREREHENELARE K BB
#E, JEERAMBE AR T1 #EZE(1.544 Mbit/s)FIEKINF) E1 H2K(2.048 Mbit/s). HEFHELKE
A, BAXMERTE=EMAREWIAE. XH, BERCERET RS sE S iE L m s
P,

(2) TRRIPEH . AL EHELKKEE, ATHTAL%, SENHFNEEXAER
HHN. EERERGETHTEXBRESHNMMEE —ENRE, AB5ERAMS X
WERRG. BBIEERPERREE, BRI B 8 [E 25 oA 1R K B 1) 2.

RNT R ERRE, EETE 1988 FEyhiEd T — Mt WHEEETW
SONET (Synchronous Optical Network). #ANHI[R] M4 )& H 408k B — N EE BB
FEof b CRAYRASRNEER T, EREERT£1x10""). SONET NtFEHREENT
RIS R B E R RN, HAERERLL 51.84 Mbitvs AR, KAXRTF T3/E3 K
feEF, HEEXNBESHANE | %R H1%5i%{5 S (Synchronous Transport Signal), Hf
STS-1; X HESNFASE 1 A K (Optical Carrier), Bl OC-1. MEE LT M 51.84
Mbit/s (B OC-1) —E % 9953.280 Mbit/s (B OC-192/STS-192) FjtnitE.

ITU-T URER#E SONET JZEAl, e EHrbr#RLSHFHRS] SDH (Synchronous
Digital Hierarchy), EJ 1988 fEi@itH G.707~G.709 Z=A8W . F) 1992 £ XN T+ /1
ANEWAS. —&AIA SDH 5 SONET & [[F i, HEEFEARFEL: SDH HEREERA
155.52 Mbit/s, #R N 1 KEH15iEEHR(Synchronous Transfer Module), Bl STM-1, AH3%4T
SONET A &H 1 OC-3 #HZE. % 2-2  SONET # SDH Hitb#. AHMERR, KT
SONET/SDH % Rl F I, A3 £E A FH 3 28 P00 #f 501 v 2 3 FH 3 v 38 — 3 45 W s R
YERTRIFR o

O ¥: SONET #E, SONET &Hp{£i% 8000 Wi (A1 PCM KIRFEEE—FE). A STS-1 Wik 810 F¥, FHit STS-1
HI%E %K 8000 x 810 x 8 = 51840000 bit/s. A T ETFRR, BEHEHE—A STS-1 BIEA 9 17 90 FIKFHHEF . EXFHEFIH
B NFINBRBIEER 64 kbit's. — STS-n FIWHKBE STS-1 KIBHKCH n f&, WREFREHEE 8000 11, Hik STS-n i
BARFERR STS-1 MBIERM n 15,
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F*2-2 SONET #) OC /STS 45 SDH Ky STM LRI R X% &

KEERMbivs) | LHERAGILLOE SONET #%5 ITU-T#S | HHKERE (F1EH 64 kbit's)
51.840 - OC-1/STS-1 — 810
155.520 155 Mbit/s OC-3/STS-3 STM-1 2430
622.080 622 Mbit/s OC-12/STS-12 STM-4 9720
1244.160 - 0C-24/STS-24 STM-8 19440
2488.320 2.5 Gbit/s OC-48/STS-48 STM-16 38880
4976.640 - 0C-96/STS-96 STM-32 77760
9953.280 10 Gbit/s 0C-192/STS-192 STM-64 155520
39813.120 40 Gbit/s OC-768/STS-768 STM-256 622 080

SDH/SONET & X T#rENAE S, ME THKN 1310 nm 1 1550 nm MBOLIR. W
B X T Wit . SDH HIMigsH 2L STM-1 NERK, FEMNEHLH N A STM-1 §H
H X STM-N, 14 4> STM-1 ¥ STM-4, 16 4> STM-1 5% STM-16.

SDH/SONET Fr#EMIHIE, F1b3E. HARMBRMIX =X =FAR E 7 E Rk sl 7E
STM-1 R LB T4 —. FEAEZRGX —EL LI ERM EOE SR EERER
YENE PRI X RH—IREIESI T Hep ek Lt FErsdE. JLFE SDH/SONET #x
#E B AN BT — IR AR AR P R, BRI T Xt SR A S R R B BRI .
SDH #r#E tHiE & T A T B A H AR

2.6 THIEARR

#51 Zheibhd, AP EEED BN, BHLERERIFEA ISP, UMERE MR
1P Hiht. AEEBMAEIRBAI, P ER R BiE KA - L A s R 2ERES] ISP
f, ZTZENES, NBEIEKE P REANDB BN FEE R = R GIAE] 56 kbits. A TR
ERPAREMER, BERCEELMHEHFRARINAPHRE. AT ERT “%EH” MELR
—HIE . BECET, BN REEADEB M KERIT KT 56 kbit/s Hi2 T . FRRE
EEREZR R4S FCCINA REXW [[iE R 2 AT 200 kbit/s 2% . LG, T IR
WARWHR . 2015 £ 1 A, EEBITEFEZRRES FCC UATBAMN “ %07 #1T 7 EFiE
X, ¥REER RS T ERIREE 25 Mbits, RENSH FTERIFEE 3 Mbit/s.

MEEH AN BARE, TR ABWKRE. —REBEREWEN, A —LKRLLK
FHEN. HTTRFEHEANBE S, BAITKEES 9 BRI RN HE. FTHEHRANART
WIREREFEN,

2.6.1 ADSL FA

JEXFRBF A % ADSL (Asymmetric Digital Subscriber Line)Bi AR 2 BB FRATIRA
RS T P TROE, MERBAREH AW . BRI EIEE S R
BRI 7E 300 ~ 3400 Hz FITEE P GX R HE R S B B iR s B4, HRPLE S
SERRAT A 15 EAREREET 1 MHz. ADSL FRIE 0 ~ 4 kHz {KimAik B 45 & S st
F, TR R SR A B i i e B A P A . ADSL B ITU KRR G992.1

(BFF Gdmt, FREMEH DMT Bk, WEEHANR). BT HAE LN EZRNEEMN
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TEEFOCR, TR KERESE—REAAKK, EHit ADSL K47 (M ISP ZIH
P EETm KT 217 CAHP R ISP) #%. “IEXFR” XL AL XFERHEK.

ADSL WERIBE B BUR THIE RN P LMERE (AP %8B, 55 &% KRS
K)o B0, 0.5 mm LA L, EHEZRRA 1.5~2.0 Mbit/s B A[f£i% 5.5 km; (B 44&5
HERIRET] 6.1 Mbit/s B, (EHIEEMAEN 3.7 km. WRIEH P RIILEZER/NE 0.4 mm,
IAFE 6.1 Mbit/s FIAERIER T RE R A8%% 2.7 km. M4, ADSL FrAsfE 2IH & m g%
HERE SR A P & LR ER L E DI,

ADSL fEFI P4k (HAZR) HIWIm & L3 —A> ADSL JHIARIARS . X8 A7 VA 28 i S IR
HREWFZM. REEMMRANTREE#HSE Y DMT (Discrete Multi-Tone)A#IHA. X
B “2FR” B “2HE” 3 “SFEE” MEE. DMT EHIEARRASS RN H
%, #40kHz UL E—EEF| 1.1 MHz Sl o A 2 FEE, Kb 25 AN FEERT L
ITIEE, M 249 NFEEATTTEE, HAEAARNEE BIRRKER #1757 HR
file XFEUEA Y TFE—STH P L ER T2 /AR AR TASEEE. A TRAPL
MREZFFFEEHERK (EE. 2. ZEMHSHFENTREESH AR, Bt
ADSL ¥F B& I E AR EH RS AR R m SRR . X4 ADSL B3R, A&
P ADSL WG REHRIN AT AR, S FEEZINTIRER, URES A
WA ESHfEHRE. XHEMME ADSL REWEBEER A T RURBR TR
B2 . AT ADSL FREREBEMBEE. N THREREWH P LEZELEFE ADSL.
HERFESHRERPLNRE, UMRIERBRMER AP RGBSR ADSL $iE
. B 2-19 Prs R F DMT HAR K5 546

ADSL #I# k%
W) pegmyy LITEE TiTEHE

#i& (kHz)

0 4 ~40' o ~138 ~1100
K 2-19 DMT ARSI S 4

#T ADSL WEBEAMBHLUL T = K2 HK: BHFAPEIEANEHZE DSLAM (DSL
Access Multiplexer), FP&MAP KPR —iiE (E2-200. HFAPLEAEHSE
&% ADSL RHIfF A% . ADSL VR 2 XFRAIENIRIESR T ATU (Access Termination
Unit). BT ADSL HHIfFAIS DA EH, FEEERERR (Bmmss) MA xS
BRI i) ADSL il #8288 7 5lid N ATU-C (C R i%B(Central Office)) M ATU-R (R f£%
miwm(Remote)). FIF HLEEIT B 159 B 8% (Splitter) A1 ATU-R #AE—i#2, ZF LRI,
HHREL—ANEIES E I EIEE R A B ETHRAl. HiE0BSETEN, ERAKE
ISR IR E S 5SRFE S A HHEiES SR HRTEEN RN T 5 B R ENE %
TERIEH . —4 DSLAM A X £%iE 500 ~ 1000 NHF . B 6 Mbit/s i, MEH
1000 M H ) DSLAM GXEEFRER 1000 A~ ATU-C) A RS 6 Gbits Ik REES . F
ATU-C ZEABFESLAERAR, Fik DSLAM BME5EE.
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#TF ADSL Hj3EAM

g
Pt

Z ISP

T L

B 2-20 T ADSL A3 A M 4,

ADSL B KHIEFAL R AT AR A BIEM I & R%), MATEEFRML.
AWZEZNERN, BIELMECHEE. BEEEFMHEOLS, FELEGRKT 4 — iR
fi. NREDIBRINEREAEE, HH ADSL #HTREWEAMIEEEET . 2 2006 4£ 3 A
Rk, EtFE ADSL B E#8id 1.5 12/ . IAE ADSL EH#E S 22 7] LU R RIS
(LK 2-21). FEERERRE, ADSL FHHlIBEARERMNMED . BRKH—2 RI45 O,
FISRAENAE (WEFHZE PC. B/MRZ RIS O, FRMEFES)EESHE, BiF
AN (LE 2-22), AFRTBEH=AEE RI-1 ELAFELM T UOERL, #

FAERIES 7 {E .

&l 2-21 ADSL il #iH25(ADSL ATU-R) B 2-22 HIESER (B=ZARI-ILEDD

RIGRANETR Y, ADSL B TEH P &M< 3H) ADSL AHIf# A% (B ATU-R #
ATU-C) X#FAE S AT T K], FRRAGENRZES ML ESERRNHF L L&
Hi. AP&AGIHREREZ. BERFRERSERE: b ADSL JA%I#E % - LI
B BEEICH P BN A NS SAEE BT T 1) ISP, IERAIXFE, JFEREH &
b R D R AR R AR AR R T FT LME IR B AR S RSB 4k DSL.

ADSL EARMAEKE. JLE ITU-T Cafn 7 5 S ADSL #5dE, Bl G RIINRHE.
filtn, ADSL2 (G.992.3 1 G.992.4)F1 ADSL2+ (G.992.5), EAIE#A®E - ADSL, HEC
FEEBVF £ ISP RAFRNIZE . B 48 ADSL Sttt 7 X EL .

() BEREFRENREATERNEER. Fln, ADSL2 EREDSNTEHTIT 8
Mbit/s. 4T 800 kbit/s fIi#EZ . T ADSL2+RIMEARIEEREM 1.1 MHz ¥ B ZE 2.2 MHz (MR
KT EEHBMELT), FHEEAIE 16 Mbit/'s (R AfEHERAIA 25 Mbit/s), LT
TR [ IA 800 kbit/s.

Q) R T EREHIEN AR SRA (Seamless Rate Adaptation), A £EIEE AN Wil
ERAFEAE RGBT, RBLENSERA, BERMMEEREE.,

LN YA



() HE T LRBREETFMAMREE LTI, XX REMNEREITET K TFAAEEFER
HIE s

XERMERFE—TF, B ADSL RZERHAFWE, {H ADSL HAEE T, X
REASVAETFEMSH LITEERERERBAS A AT HEEWKTFE, ADSL
FARE LR, Ha0, %F DSL, EJ SDSL (Symmetric DSL), ‘&1E#H % FH B2 F1T
M EATHA T, REETANAER, 4771 FEE 5518 384 kbivs Bt 1.5 Mbit/s, BEE
SHA 5.5 km 5 3 kmo EF —FERH —XTLEFRT LR FR DSE AYfi HDSL (High speed
DSL), RFFRB T1 KBHIESRBFRAPLZL, HIEEEIX 768 kbivs BL 1.5 Mbit/s, FEE
N 2.7~3.6 km.

KH—Fhth ADSL BRI, FT5EEE£1%(300~1800 m)i¥] VDSL (Very high speed
DSL), HIESEHFAALZL, HRE/SER. XU ADSL MHRERE. VDSL #FT
WL 50~55 Mbit/s, FATHEER 1.5~2.5 Mbit/s. 2011 £ ITU-T Fifi 7 E =& HR K] VDSL2
(B — /A VDSL) MIAR#E G993.2. VDSL2 BefiR{tit) HAT M T AT HIE R EAE L F|
100 Mbit/s. FIIXAERER S WA IEE RGP E .

P b iX S48 [F) ) 3 DSL #R 7] id A xDSL.

IEER, ®iE DSL HEARMKRNE T HBIRME. 2011 4 ITU-T KL T Gfast BHA.
XA E A3 T 50 0 Bl SR AR ARSI, B b2 XL TE 100 m FEEI AR
IR ALEEIT 500 Mbit/s FIEENER . RERERAFRKSIN T ARHERHIE TE, 1%
HRFEEARTIREZ — EREFELHIHST, £RIAFTF 2012 F5 LHHIKRIT Giga
DSL L, 2L T &8 End i) DSL #A . # A/ Giga DSL {5 B 43 X T TDD (Time Division
Duplex)H! OFDM R, AR 7 M TIHRME L IIFE, 7£ 100m N ETITEERIE
1 Gbit/s, Ti7E200m A, BNEKAHET 500 Mbit/s.

HRTERKY, XFEEE DSL WA RBZM. XR2FEAERM, EFHEREXL
MEZRAEEZL, M&EBOTECHE TR FET SCOREE. R T LREE
ERIERTE X e 2 RS AR RS, BRABBIR T X, RmgREEE L. EAE
BRR, XEEFNBEEELRRE, SAREERFNHEIGRAECHET 7. FHit, FH
WA BAE SR SEI SN, 7E BRI B4 51 52 Bl

ERE, HHALAR. EREFNEEN, RCEEEFERNE LM EME T
T Fk, EEFRAPATURESCHFEERESENEATR CR—E3EERA xDSL
FAR). F BRI FliE mE 9 DSL 3\ 75 A P48 18 A 58 .

2.6.2 MHFEHESM (HFC M)

KA EEESM (HFC M, HFC & Hybrid Fiber Coax HI4E) RAEH R BAEMIBE K
BB ER AR —MEREFEAN, R EEENTTES, CREIEMAHIE. B
BWAHAE R L EEN S . BENELBEMNENERINE WA R RSN, ERAK
B AR SRS X BT B AT R iR . BUEERBUMEIT T doE, B
THEM A FEHEEMN (HFC M), XFLL FEHE &M HFC MEER ST,

AT REEROTTEERMBNESHRE, HFC MIEEA L& B0 b5 R Eg
oA (B 2-23). M KumERE SN FLE S (fiber node). 1EYCEF4E HEfE S
HBHEANRGES, AEELRMELEEITEMHIARKE. AWk H P KERT RS 5
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H AR B 4~5 Ao SR AL s R P H0R 500 £4, EAEE 2000,

JeEF 45 R EE:LEk

HetF , GELY

B 2-23 HFC MR ZHE
N4 ki BRI PR B 25 km, TMEAF45 S BIHH P REEE BT 2~3 km.
JESR K £ BN H B SRR 450 MHz, BN THMESH T 1£%. |
PLTER) HFC M EF X afEMTIeE, mHY B 7M. RIEA L& AR E B ArE GB/T
17786-1999, HwTFE K HEC M 80 %1l 4 B 2-24 Fiow.

TTEE

0| | s, BRL% | g
5 65 87 1000

& 2-24 FREH HFEC M85 X4

BEAEIA MR RN e B R G S, FELE D EHLITE (set-top box)H]
WA B F A S A P B ALz (8] B TEF P RES R HFC ME: AR E B,
AKIE AT EEFEAEREHFHEMTF R —LEER, RINETFEHIN—NR HFC MEH
KRR RS, B NFR NS HI AR E2S (cable modem). FELAS I HI AR I 88 AT LU — AN B
MEEE LT ADSL KIEGIRFAESS, WaTCMEmmERE, Z3EE RIS R
. AP RETCH KT ENEES BRI RES, sia 7@t BT .

EEMA LA LI = CableLabs H1lE HIHE S VAHIREEE ML) DOCSIS (Data Over Cable
Service Interface Specifications)fJ 5 —/4Nh A< DOCSIS 1.0, ©7E 1998 4 3 A # ITU-T #tifEN
E prtrE. JERXAE T 2001 44 DOCSIS 2.0 Al 2006 £E ) DOCSIS 3.0 255 KIARAE

A AGIRARARTERSEH, MR TREEH . B2 RMME RS ADSL £
FARARRIASRERRE, FAELIBIRILEEE T E IR R A&, M ADSL
WHIAR AR, FPTENERERNEER PR TR, FHERF & TRk
M mEmEER TN, 5HM ADSL AP REE EMIEXK. (BEMH HFC KB4 E G
WA, ZERBBELX BRI ERNRERERRAHER, FEARENHFTEERN
B R KN R FIX B8 LR 20N P IEEE R SR . ALENEERMAdELE
iR SRR A BT LA B ADSL B s EER (Flanii® 10 Mbivs EE 30
Mbit/s), HRBERDJUANEF LW A AT Re22XFER. AMEHRKRERFS (W)L
B BN EWN, AP SLhRr EREE R e KB A Z R,
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2.63 FTTx HEA

HTEBEMN ECEE T KENWHE B BIE, FEsReEw B S L EEKER
e ERNT E M FEMICM, PARE ARG E N LR &M EERREE, St
e B E R R BAT IR BB ISP FEZEAES . WER B, KL 2P FTTH (Fiber To
The Home)N. 4R HRIFMiE#E, XBET KMRERAMMMAR. FHEXAEF, RELLS
—EWBRIAFRE. REEATEHEANAFNXRITE, FIEAESEENBES. XHMEE
A LM P RS e ) B R

BEXEE P FTTH AFNTE: HARHITHIMBENBET: HXR—RNKXEH
PHABREXFESHIHEERNFTR. EEN LRGHEIST B, OSSP HEE
R T, A—wIEEEH 100 Mbit/s 55 & FIHHE R

ERXMELT, MER T SMRERCLEANTTR, A FTTx, FR Fiber To The.... X
B2 x (IREAFER A A S Pk, FTTx A LEERMH T, NAFRRF
(XA x i H) mAMNEEIBA P KITOE —E R BRI .

B, REGSSER EKEERER, BA EHCELI 7T, ERTEANA
] ADSL 1 HFC HEATAF, AT aERREREEREEHEHT 5. REA T
IR P RERMTT, AFARYE CRIERHAPLMER#BLS). RITME, - MKEAFIZ
AT —WATRBERRE. ATHBMFIRAT TR, EXRFTLRM KA ZE, &
TEMR— B ARk B R EE LM ODN (Optical Distribution Network), {#5%+/
FREAFRBIEE-RAELTEL. B 2-25 RUE ZHEANEELRENNAER. “1
87 R\IELE LM LR & iR, B EAR ERA%EY, HKEIEE R4 E R A
RIK. TTIRIDEACL N EFR A TR ML PON (Passive Optical Network).

Pk

RAEREE ONU %005 i e * —~
S wome X
1.

AFTL [ 1 h0® —

F¥E ONU AR H%E — %
ONU
o, 2 2
HAETFE 1< *%00® -— ¢ 1=~ ¢
OLT LN - ONU |-
(4 :
-— @
ONU

)%‘ i HECLLE M (ODN) )b
&l 2-25 FoURIBECE M 4 Ak
FER 2-25 H, FEPELA IR OLT (Optical Line Terminal)fe R T FARNAIMHIZE .
OLT 2B FATHI| R AETIEN 1N X B&=&(splitter), R/ &5 R A FTE 3 H
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FM4E B T ONU (Optical Network Unit) Ki%. SLEHG0 B8 2808 0 BREL R 1:32, AR
ATLMERZ RO B2 . B ONU RIBRFE AR R RBURIZA B QISR REHE#R
NHEESRAERPFR T . 88—/ ONU B|H " K4 EE T RE A EB R E, OLT %
% ONU M ECi&E 4%, WHE ONU ER R+, et 2 FITH 7.

3 ONU Kik BATHER, RMBESHEANES, HOHSBIESR ONU KKK 117
HHRICE S5, UL TDMA KM OLT, i &ER [AIAMKEEH OLT £d#EH], LUESFi
HERFET.

TR KA K S E/, AT TS ERARRPEE.

TUEIEPI4 PON HIFFRIRE, E&FATHAE L TIHHM.

—Fh R AR TR E M4 EPON (Ethernet PON), E.7E 2004 4F 6 A XM T IEEE HbnE
802.3ah. TEERGZEMHH LKL, FIA PON HIHRINEHILZIL T LK KN . EPON )
R SIHFUKNEGFRENLT, FHEREARK, ¥ RMER, EEHE.

A —Fh R L IE LM 4% GPON (Gigabit PON), HAR#ER ITU 7E 2003 4E 1 A#LHER
ITU-T G984. GPON XFBA#% 5% GEM (Generic Encapsulation Method), A& #H %k
%, XPEFLRAIEAEBIRAIR S R ERIE, RIBHEEHNEHLABATAR,

MECHBRZMAFER FTTx. BT HLE P FTTH 4F, &FXARIEIS FTTC (C R
K Curb) ELFE/INX FTTZ (Z IR Zone). HAEIA# FTTB (B % » Building). HLFE!
#E FTTF (F £ Floor). XHFZIHAE FTTO (O Fin Office). NLFE|EE FTTD (D
£~ Desk), %% . M ONU ZH P N —AEH DURER, FH 5 BEIEER
Ak, ABEBFMFMBEATREANEE, BHRAY, AEHEIEMNLHEITT ONU MM A
75, NN HIEE AR TS LA Refi e . MBS RE, M HEIT ONU BREER
RFRKRE, FEREAE T “JedtdiR” Mk,

FEEBRNE, HUIFENEZEREEAMERN “HFR 7, FHEHEREN
FTTH, MM FTTx, X/ERRKHHRZ FTTB 2 FTTF. A2 ERmILXF AT X
AT BOORE MR, XA R AR .

AENEEMS

o WIEEMEEALSS MR E SRR R DA R — LR, U, RS
FrtE. DhRERFVERS AEAE . _

o —NEWEERGEATRFA=ZKRES, HERLE. FRREMENRS. BAR
GEEES (BFES. FHE) MRES, BNASEFBERESEMNL L (BEK
ok, BAETE ).

o EEMHMERMEEHER. MiEE. XF. B, WHSHEAHE. BERZEHR
FISEAR. 155 TR H50dE 0 B R B R R B

o MEESPTREHEMNSHMBETLT AR, FSAIPMEMES (BUESES)
MFFES (REBES). RREFE SRS BEE R EAR BTN T,

o RENGEEXEMTR, BEAURISAEFERS (BUERTEE). NAXEE
5 (BEERTEE) XA FEBE (BENTEED.

o CREBERESMBENES. F5EAEGE AR ELT AR WElHEHE
HAH BRI Z 53 . BEEARHE R INEE R, AR, EEERRKE
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2-10

2-11

2-12

2-13
2-14

H1759%, NIERHRIERE

T MORAE (SE_E AE R, T LU R SR A r A A, B A S TR
Ao EHERARERA T REPATRIRS.

MR T4 TR, BIS3 RERGHE (AL, FMBRs0t) MIETF5
RUERIRE (BRI BR B .
EHEEESRAEAEHSEH. HaER. SitaEH. BaEAMEsZH
(@;:0L:1 0002 DR

BB AL 2 G 8 F A bR e R Bk P 4R A0 ] PCM. BLERE RIS
i A {d I A5 6 4F W SONET (EER#E) A7 K% SDH (EFRFR#E.
B P B RER B S B N T VR JEXTRR B I P 4k ADSL (B FH AR LA IR
PRI P RHETE0E ) A MBS M HFC (£ 2 A A Al ETT R 81D
FFTTx (BISELZ)---- Do

KN B RHF YA I, ARG TFLRAA P ZE ZEHLIEEME% PON. X
FEHMB LA L BIE, HKPEERAMEERASRE. BRITHEEEME
2 LUK TCIE Y 4% EPON #1175 LUAFToUR 6 M 48 GPON.

YIEE 2 EAR R R ? PR R R B AR A

MRS CE A X 7H?

R H B IEE R GBI U B H B H B 1R .

RERLATLid: i, 55, SEU5EE, EES, BFES, WEES, BFH
B, BEES, Boa, BTG, BNTHEE, £NLERE, firEhm, HiTEm.
YIERZ B DAL T E R ? SESSRAANE?

BIRAEFE P PMEFE R TR RIRS? R SEERE? FRAXELE
WBERRENREMA? “HR/R” 1 “B/” FRX 52

18 Fo 15 1 52 25 ERHE U PR B B s A TGS 20000 ABe/Fb . dn SRR HRIE A ),
L ITCHIRERI A 16 DMAFEFEHEREE, A0 LR 2 & I EE 2 (bit/s) ?
BREER 3 kHz # %K BIFEEASE 64 kbits FIBEE (BEEAR), REX/MEE
NEE ZmPEERE (S RIAERMS IURER) ? XANER A4 082
RABERARITE—T, BESEWHEAN 3100 Hz, H&KIEBEHEEN 35 kbit/s,
LERE RN BAARERIEM 60%, M{EWEEL SIN RIEKEIZ /45?2 WRENIA
THE AL RS L SN KR 10 4%, FH S BE RS BN 20%?

W AR LA ? BB R 2

BEf —FNKLK R 0.7 dB/km (£ 1 kHz b)), EZRFH 20 dB MZR,
ERX MR R R TR 2K ? W R X F W4 24k (1) T4 #6593 K 3
100 A8, [\ SRR E] 2 2

RTHE TAEAE 1200 nm F 1400 nm Z [8] BL & TAETE 1400 nm £ 1600 nm 2 [8] 1563
RIS B B . B JRAE BT B3R R A 2 x 10° m/s,

A BMEREESABAR? EHMEES HEARAHL?

REH TR E AR, FHHATREERE.
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2-15

2-16

2-17
2-18
2-19

FDM, TDM, STDM, WDM, DWDM, CDMA, SONET, SDH, STM-1, OC-48.
HorZ ik CDMA Jott4 v LAME B A B P 78 IR RO (8143 F R AR RO AR AT B S T R
KEMFIH? XFEHTEE AR E?

FAE A HEBHTE S 20 CDMA &5, WA KRS F SR

A: (-1 =1-1+1+1-1+1+1) B: (-1 —1+1-1+1+1+1-1)
C:(-1+1-1+1+1+41-1-1) D:(-1+1-1-1-1-1+1-1)

S RLX S A T (<1 +1 =3 +1 =1 =3 +1 +1). RN SERIEHHR T 2 KiEHIE
B ROE R 1 3EZ 0?

R LE ADSL. HFC LA K FTTx B AHARKIILER 5 o

4 TE ADSL BiARH, 7EAZE] 1 MHz B 58 &I A] DS RIE R Sk i TR ERe 7
47 EPON #1 GPON?
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FIE BEERE

BEERER T EINSNEE. SURN 2 HNEEEER U THMEE:

(1) AxEEE. XFEE S — s s 77 2

Q) IFBEE. XFEEER -0 ERE TR, FHdBHEER. TREEL
EBEHENES, FEiHLE RS R EEE R IMAX LS LA HEE KIE.

RN BARA ML, ERIIHAERHEMBENSEZE P, XRAANEMNEZE
FHE I R S AW ER 1 E, R EoHERN—AME, Edhs BRIA—
AW, EAREPRNFAHRER—NREMF, FEEFN-GENERBS—6E
B, EHARTEREESER. NEANEERKE, REMETHEERZENEE.

AW AR A S EAE X FE i B A A skt S PPP. ARG BRI
BT e B REMAE XML XTELBEMATTIRKEES 9 EiHT.

AEREENANER:

1) BEERER SN SEEMT BEENR R, AXHMEEREHK T (PPP
P BA K CSMA/CD HiM) HI%F A

Q) BiREREN=ANEARR M. HERM . BHARMEERN,

(3) BLKM MAC JZHIRE bt .

(4) BRI, BRE. £L8. WFF. UWKMNZHEIKER U RERZS .

THEE—THE VS BT B0 508 5 8% 2 b s (B 3-1).

B 3-1(a)FR AP EN Hy @l BiEs EW, PEEd =EHE (R, Ry M Ry &
FZREEN Hyo ISR LIRS, HEIEMN. REMNAT M. 4EH H, [
Hy RIEHER, MNHRER EE, IEMFRsmE 3-10)F/~. EHL H, M H, #E 81
HEWIGE, ERABEREMARNFEHRHIEERE TEHN=E% HEHANKhREE
SEMNDHEE FBIME R, EFKEFRIT-BthitE, B TIMEEERHE. Hi,
AR FEN H 2B EH H, FEEREP S SO SGRR LR TRs2 R, mE+
HIRIK B ET R FTN o

R HIATE M TR TR E 1 W R, B 2B T RATA LR O itk +
KFT RS BEERE. TR, JEH H WEN H, REHEERN, RATAT RS EE® L
FERAREE I E L MARKF T fEER, W 3-2 R ANAER AR LR, BESUT
TR A

H, BEER%Z—R, HIEERR R —~ Ry FIBERSE —Rs HIBEER 2 —H, G 2

© ¥E: LBABZAEZHREHMEEN, WREMERNBEEENNOAR, CETREEFAEREN. R TF—
EH 45,
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(b) NER - B $3E KA sh
B 3-1 B rh i

B 3-2  RE BRI RIR R Eh
B 3-2 $5H, MWBIREERERE, H) 2 H, KEE LUE R Y BOR R s Z @5 4
’ﬁy El]: Hl_’Rly Rl_’Rzy Rz_*R3 %ﬂ R3_)H20 iilmﬁﬁzzﬁ]%%%}%ﬂﬁ%%ﬂqz:ﬁmﬁﬁ%
B R L.

3.1 EHRANREERNRIEREE

A R RO RAE TE R BR GRS B ) — SR A R . HAp S At SR 5 1E
BREHH.

31,1 HdEda g A

BAVEX BERAGH—T, “BERR” M “HAREER” HAR—EEH,

Frig#ERE (link) 2 M — 145 REIHEME R — BB (ARBELR), MmHREEA
(AT AT e 4 i . (EBHTHEREER, WATEIZEMBEEREEFEEEHZBIX
FERIBERG . T WBERE R R — R BRI ALGE )

BUEGERR (data link) W25 —MES. XEFAAFEL KRR LEZEEEN, BT
WAH — R B BR AN, I — b B RIS T BORIE X R Kt (GXORAE S TH
JUHE R0, EICSEIIRLE P AR AR A N BB R b, miA i T B ERE . BUERE A
R ERAE SRR (BEA M, MERRMA) RETXEHL. —REERFHMEE
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T s R Y R IX R BT RE

A AR BAMORIE. XA EERS A EERTIBEER. VRERIE LE
B ROsERE, TR L E SR, YR U ERBETIL.

LA A B SEAS T8 U OB (S AR (procedure). RLTERIRHERZ, MBEMPIGEH
Mg

THEENA A AEE BRI P R T — W

B e B AT A 48 J2 28 T SR BB M Ui R % B b, DL R R B B By 0 e
BRI ERAME R EEBERT, MEEIHEERTRE P EER (SERARE
], SrLEELEL,

AT R B I O AU E R BUR B E X L, WTELRAE 33T =E
MR, XA EAR, REEW— BN EREE (EHUREE 282 8B 4L
), BAVEE RS AL ANBE WETRER A fl B), ME8IMERAET=FE—
M2 iR ENEZ.

ZEA

W4 2
BRERE
W E 1010.3.. 0110 1010..."... 0110
‘ 4
=™ Il — L L e o Ill‘
i3
(a) =R MR
BIRERE
374
(b) RERYEERE

3-3 fER AN AEENEEERE

R AR E R SR SR R AT IBEN M EZ P BRI

(1) Rl A BIEEREERZIEM SR 2T R 1P BUER AN E SR 0 5 Bt .

(2) 4R A BHRFHDIRIRSE N B HEEEERE.

(3) H4 R B FERERZREINMTES, WAKRRWhREE P RS
IR E; & NEFIZAW

B B B R A5 FE R A0 4 SEIR LR AR R AT . BRATTEL B T DUSE (8] B 1 A
SRR IE P EE R B E 2 IR /K F 7 [ MU E R R IR BN 77, dn 3-3(b) s

3.1.2 =AEAE S
iR ED A LM, BEEARKEEUNRLRN. XEAERGELE. HE
AT, SERRMEMMESERN. FTEA ISR =N EA T E.
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1. HER AW

H R (framing) 3 R 7E — BEAE MIRTE 2 I AR INE AR, XA T — 4.
RN B R LM LR, BASIRYE A RS HART, AR LA R R B
W FFLRANE R . B 3-4 RoRFWTE AR FE R —BRES. RIO0E, 2HEHSH
M— AN EEMEHRE: TAELRN EEEWEBEHLSHE (B 1P HIER) Ak,
ML EH TP BRI AL X BIHERFE B 2 ol SO W B 504 . 7E MR SR 307 1 AT A S
ST EE AR, MR T — AR X R SR R R B E R IR T
— /M S T R S KB I BT E S A E K. EEHAERN— N EEE
R R FITMER (BIFEDRIAR). i, EXRMERCERTZLENZEHER. &£
RIEMIRT, RMWTE G RE R & FhEE G RE 2 PR o A o 22 B A% XA B
BIE. B, NTREDIIMERRE, PSR EBEEH K ER TR R T &5 A2
MKE. B, S FEREHENE THREEENNHERTSKELR—RXEE
# 5T MTU (Maximum Transfer Unit). B 3-4 45 H T Wi E SRR E, LR W IEEE &
4+5 MTU IR &

i
 mEEms | ves |
v p—

4 BB 2 D

Wi BFFHh K%
B 3-4 FIMUR SRR EE T 5 A
i R AT ERfY ASCII FOZE R SCAS SRR, il s 57 AT LA PR BRI E 3 95
A&, ASCII FBR 7 frgwhs, —ILWHARK 128 NARRFM ASCIH 8, HAmTENSE
95 AN®, WIAEITEPHIHIZ/E 33 . B 3-5 KFFar it nie RS, BHlF5
SOH (Start Of Header)/{7E — WA B AT T, RAaMMEHAE. 75— MEHIFFF EOT (End Of
Transmission) & R4 . &7EE, SOH Al EOT #REHIFRHHEI. BT it
DAY B 01 (= 3HE%I2 00000001) 1 04 (4l 00000100). SOH (& EOT) FH A%
S, 0, H (&E, 0, T) =NF/H.
WFF G M%ﬁﬁ

B B 5 [EoT

F i
R

B 3-5 P REEAT WUE S R T IA 260
LHIRE AR T MBS, DA FOERAEMRE. BERIERENRRIEE—

Oik: “THTEIER” A “TUMNEE FRANFR” (ETHRATITENLAD . RIMEAORERESR 47 MRTHA
94 N (BFE(EF Shift 82), I bAkkeR, —FLATHA 95 ANATHTENER .
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A SR A, i T RS, ERERMOUREIEYR, TREFRMLIFEAERA KK
. BT TRGERS, BUCHR A AR EIRE RN (AFEHR
FH%F SOH TiRE R HRA EOT), LAEFR. T/ EEEBUEA W HhUE 15
(SOH #1 EOT), HMXE—A5s8mi, M2AlT.

2. ERRR

1 T W RO TR a8 A 45 R AR O B % 138 B IS 74, Rk, FreEiio s8R h M
8 LA HYLE-A — E AR AR VERI FIEMUE RS H 2R M LSRG — R, BNt d I 51
iR,

204 1 R I SCAS SCHE AL R IRV (ST S A B 7 R 0 2 A BN, L3
EE 4 BARR S H P4 SOH B EOT XAERIMIE A 7. W RAENER FaAtt 4=
FEER T ARAE X BE B i AR ST 25, RIIX RER AR et 2 3 IR 15 .

(B 4 HEEH A RAE ASCI FBHISCA SRR (n —#rERB KT ENREFREES), 1§
RBART . WREEE P REAZ 0 I /REE M SOH 8 BEOT XM FE/RF—H#
(LB 3-6), HiBEREMAHEIRM “RAMALA”, EHEIDUT GRIIRATER
W), TIEETRBTLEIEER CXEHHRABIW 2 FEHF5F SOH).

HIL T “EOT
\ TR
¥ BAE S

RIEEM RIAAR—I

E3-6 FIEH A HIES EOT —HEHIREY

BRE 3-6 FiaimirfEmERmAR “BHER”, Foy L@ HHE PR B
“BOT” BIEiMEARE 2T . HIEFH “BEOT” KB lumss R ERN “HMER” HizH|
FRF, TEREEMEIREFEIRA S| “SOH” #Em SELMMINEFR . BLbr LESHEF
HILFIFRF “BOT” FHIEH]=AF MU 2 = 3k 5% 00000100,

MHREE “BR” 2— MREENARE. ERR: B—INIREENSEYELRAD
FEAFE—H (B, REARERIEAR 100%%EHMRBRAL) . “TEHEERE
BERLREEE” BB RH AR RE S SR, #aBRBIEFRE ZHET RN
WERRE. Hik, X EEREERR, XEHER “FAN” SUREERER A DS EdE
ERIRIARTE . B, BUREERR E X iX e B sk Ui 2 % B

AT RPEIE R, OB RIEP T s IR/ “SOH” F1 “EOT”
ERWOR AR NS/, BERTER: RiZmK ISR EESE B 75
“SOH” Bk “EOT” WIRIE A —MEXFRF “ESC” (KA NihgmigE 1B, —i#HE
00011011). TIZEREW IR FIBIEFE R ZEEEBERIEE NS Z Z AR X MEA B LFZ/F. X
MR AFETIETE(byte stuffing)BRFFFIRFE (character stuffing). 405 # U775t H ILE SR
g, BABRITENARRER LERHEA —NE L ZR. Fik, J8foniksiEs
BIPAN G SRR, R aTE R —4. B 3-7 R A TR PGS BAE S 9 R
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'Pﬁiﬁiﬁé‘ﬁ f—— WU R AF

SOH ESC

ESC|EOT ESC|SOH ESC|ESC

SN FHRTE RIS EEE

B 3-7 RFITRTEER RIS AR ) R

3. ZiEm

WERMBERREASREEN. XHMAU, WFEEARTET RS EEE. | 7
BERARRN 0, T 0 AJREZEAL 1. XRAUMHELAFESE . SRR EE P —F. AN
Fruthy «“Z487, WERFERH, Bai “HisEe”. £ BN, (EHEHR0 5T
FEi HL R MU EE B FRHIRFEE BER (Bit Error Rate). 40, ®iZ%A 1078, FRFiE
5% 10" MRS HI MR ZE . IRBRS5ERERANX R, WREERERE
MELL, AT DME RIS RN . LhRMEE I IEREEN, EATVRMEIREETREZ.
F, AT RIESEEERN TR, RIS EREIERN, UICRA S EER IS E.
HRIEBEERE ZEH T RETKRKI CRC (Cyclic Redundancy Check) A5 H AR

FHEIRATEE AN B A TR YRR IR U AR RS 1 R .

EREN, SRR RE, BESE M. RESESHEYE M = 101001
(k = 6). CRC BHMAELIE M KB HEAMEEHERIAN n ALTTHREB, REWER— D
RikhE, —IRIEE+ nbi. ERERKENBESEIEM - ALRNTTRE, BRMKT HEE
FERRITPAE, (BEIAT LAHHT 2450 . SER T Re ML ESERT, (T HXFRM AR BIER
.

X on ALTUARRA AU T HEEE. F sl 2 SE T 2R M HEE, XY
FEMBHEBIN A 0. BEFIE + n)SLRIBBRASCR X B 2 KKE 0N + DA
¥ P, BHER QMEKBE R (nhi, tbPL—AD. XTFHRE P TEHEENHE. 1£H 3-8
FiRBIBIFH, M=101001 (Bl k=6). BERE P=1101 (Bl n=3), &2 REEHE
M RE: B Q = 110101 GXANFEHFBEEHLHL), TRE R = 001. XNMRERHIEA
TLRTGH SR M NERREEE. XMA T TR TR LR E IR AW L F
%) FCS (Frame Check Sequence). FHN_E FCS JFRZKIMiIAZ 101001001 (B 2"M + FCS),
A (k+n)fL.

JRE S — T, TEHF UMK CRC MWk F%5] FCS HARF—/MEE. CRC &—H
KiEAE, W FCS RMIMEHEEHM TR, EMETELTEUER CRC, EHATAE
Fi CRC.

@ ¥E: B 2 BEBTINENARBAL, BN, 1111+ 1010 = 0101, JRERIE—FE, BIERNTE.
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110101 ~—Q (D
P (BREO - 1101|1o1001 ''''' - 2"M CHRR¥O
1101} ::: !
1110
1101'
0111
0000
1110
1101,.
T0110!
0000
1100
1101
0T — R (%D , fEAFCS

& 3-8 IR TLARA KR E AT

7E B e U B RO SR AT B AL HEAT CRC SR RIREIHE — AN ERRR LA EIRER
BRI P (B 2EH), REREBINRER.

MBEEAHEED L EE, Bo%d CRCRBEFBHEMAT R 5L 0 GEETTUE
CWE—T. HEREEER 101001001, TRERZ P=1101, EREREB RN 0.

ERHRRG, FLARE R METEOBMELIEFEE P XATUEEARE R
MR T EA W, Flin, FSFE[TANELLD.

Bz, BRI RIS —WiZE CRCREE, B LT HRMER:

(1) HHEHBRB R=0, MHEXMUEEEHE, HEEZ(accept).

Q) HRE R = 0, MHEXANMAZE (BEZHEAELB S LHRT =
), mEF.

—FBRAEAHERAZHARKREARTLERLERE. £ LEBFFH, AZER
PX) =X + X+ 1 RFLHEKBRE P =1101 (REALMNNT X2, BEANHT X0, £HA
POOMRNERRZMRN . B ZEANARZ I POO)F LT JLFk:

CRC-16 =X +X° + X + 1

CRC-CCITT=X"+x2+ X° + 1

CRC-32=X2+X+ XP + X2 + X +x? + X X+ B+ X+ X+ X+ P+ X+ 1

EHEERE, RERVEIFS FCS MAERMBUGRK CRC KIHZHE MR
B, AIBARERGE, FHFHEALEREEE .

M BT ER H, R BRATEARE A N A AW AR AEE, BB TEIEM
ANTURIE LT ZSRE . Fik, mREERIEGEREHITESRE, MO FHERER2 A
i, F—WIERIN LTUARES, —WiE—widiEE, REEBRTBMEHT 24858 .

REBRBRA—T, EREERESUERBERTRAKE CRC Z84EME AR, MHE
BT M T EEES, B “LR2BVUREEEREEZT NN, HRINEMEUERTET 1
R RIA A X EWMASMSIERRETEER". BICREFNMBRAYWET, EHELE
RENEZEHER, PWEFHES. U LR LRI AN GEEEZZXFENA)D:

“ LREPURRIRE R BRI M T EE 7.
HER, BINIEHFRFERBEEREMMNEERME “TRER” PRS. B
“AIEEAERY B BUREERENREWRKIE N4, EERBURRIEIT 4. FREETTON

PR —ERMRITHATRNRERNILREERS, A —SMEREENERS R, X2
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B BA MR 2248, [EAHIL T MESL. MESRWIKE. B, Ki%EsiLi
=AML [#1-[#2]-#3]. e BeBURIR B MG — IR A L S, (B LR T L
15

PIEKR: WRBI#1]-[#3] (ER[H2D.

MES: IEIF-[#2]-[#2]-[#3] CRBIFAH2D.

WK WEBI#1)-[#3]-(#2] BRENMIRTTERE T H8UR, X5 —REEERER
RS —FE).

UE=MERMET “HIEMER", ENARXEMER “IEE47. MERR
BB B I EZ WK IE RN AR S, WX ERIIESRT T8, 7
FRE S B SANE, RIS AEEM 4B T BOR AT 82 H B E K sk FF .

B, RATNLUH, “THREEE” 5 “TrARES” FTERAENES. RS
BEMH CRC K%, WL ENAR, BRXENRTERER.

WAEIE, TE OSI MM iR UIANLEIRERE R FIRET 4%, FITE CRC &
BIERE, BN T MRS . BAMEENHE. W IERKNEE M KSR ZEFL. K%
IE— E RIHAR A BRI A A, BUAAHIRT 248, FmstiiTEE, EERE
S RIBA AL, XFOTELED ® E YA RARIFHER. ERENBEERBNREDZK
K= T, HEGEHBERENTIEEHIMECERKER. ik, IELRMBKIRT
X S5 B 5 i

T FIEGRE RIFIA LRARER, SUREREMIUAERBIAMESNS, DA
REGEEE S Z [ IR RARNRS . WREREEREEAREIEN KT Z4HHFE
HATHRIE, BABEESERESHH EEHN (B, BHER TCP i RKIERK.

SFEERERENLLARER, SUREREHIERBARNEENS, BEES
B E R AR RS (W9 F).,

BRI, R LR EIBERE.

ARERDICEES 5 BHihe. RENBROEIEERE ZE D ICE AR T RAAER T )
W

3.2 BRI R PPP

EBELEBRARBRENENR, EHEEREFATEARNEERE—MGHE. B
B, BRI A AR S R HIEEE RIS H] HDLC (High-level Data Link Control)ih 5y 2407 Eb
BRATHESIEERENIL. BIE HDLC SRR T . ST a5 misER, MRssn
Bt i3 PPP (Point-to-Point Protocol) Ul &2 H B FI 15 &) V2 RIS IR 8 B E Wil o

3.2.1 PPP X HI4R A

WAVEE, EERWA PR EEERIREA ISP A BB EBM. PPP HhUB 2/
THEALA ISP #EATIBAS I BT A8 RO BE R BR R X (B 3-9).
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: BN ERNEEHY
o BB [P Stk
< — BEAR ' ZEHEM
- ISP 2
Il -
PPP HHil

& 3-9 F/3 ISP K8 # F PPP #iMX
PPP #pilf& IETF 7£ 1992 E#IE K. 2it 1993 £ 1994 SEHIMEIT, IAER] PPP il
£ 1994 £E 5k B RN ELEE M (1) IE SAARHE[RFC 1661],

1. PPP MY R R EITEK

IETF iAA, fEWiT PPP WS B 6 405 fE BL R 2 5 T 75 K [RFC 1547]:

(1) 58  IETF £ EBME REWRER PRI RN SME TCP B+,
PIBRIM L TP MIARST L E R, BREMRATTENEEMRS . EXMERT, HIEER
BERAEVERMEL P hEZHITIRE. Bk, NHEEREAW, FTTFEMNE ARERF
5, MAFERERH . IETFE “Fi8” /EVEENEXR.

T B A B THE ATE P I SE N AR 5 Heh, AR R ME A R SEI B
HREMRET . BOE, HhIGFHER—AEZ B F8 5= 5 U SR,

B2z, EFMEIEEREIHEEF RS BUorSEE—/Mm, ##iT CRC %K. W
CRC MM IEH, K TFXAM: RZ, BEFXMN, HibfatbR M.

(2) FEMM  PPP WL ERRI FRENMERFF (AR E W FFLEF
SERPFRF), DU R cm AR Y BRI BE AE R HLER B i I P G AN SR AL B

(3) iERAME  PPP MMM ARIEEUR M EER M. XA, WREIE PRI H I
T HRIWUE R — R R AR, ERIE R AR A A (W 3.22 99,

(4) ZHMMEEMYL  PPP ML AREEER—F YRR LR IHFSMME R
Y (a0 TP A IPX 55D HIEAT. 24Xt s ek pTiE B 1R R W 5 #s tH 286, PPP Hhill
0% [ I} SRR AR B B BT B () R 8 B 2 I AT IS M R R ML

(5) ZMABIEER BT EIIFZHMNEERNHISN, PPP AR EL FREK
ik LiziT. i, BITH (—RARE-AWEE BOHTH (—RFTHEEZ N
), FAPHSRLH, MEMSREER, BREB0ER, R GhER) SEERHRN (&
S mx .

X BRI ER BRI RTE 1999 FEAARIZE LUK M _LEiZ4TH PPP, B[l PPP over Ethernet, f#]
#R9 PPPoE [RFC 2516], iX#& PPP WM BEWGIE R % R A1 i) — N LBV F . PPPOE &
AT BB EVEE AR E . XNGE PPP W HBEEUKMMIF CLHRIEE
Bhn—LeReag R A& H A HIThEE) . B LN BT EEAREERRE, FET ik E
BAEUKM LR P IE—%3] ISP MR HER. e, MERRE—IHFPFA ADSL
AT B GEAFHEAAILES] ISP MR, tHEMH PPPoE thil, WM
3.6.4 TR
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(6) Z$EHM(error detection)  PPP YL e 1 BRSO U B A MTEAT RO, 33T
BIEFAEENIM. HESIEERENHTEREN, T2 I T BT BN
R ERARTE R, R A ARE TS MK EE.

(7) KMERRA  PPP HhilLAAE —MLEIREY R CREEL4%8) E3ik
HEERERLTIER TIERE. JHIMERSERRR T — B85 X E SRS IE# TR,
WU Sl R B X & AR T B

(8) mAMEERT PPP Wil A F—FRAM A AR EERAKEXSET
MTU MIARHEERIME® . XFEMRA TR A2 AN E e, mREBEIURER S
AT MTU KI%UE, PPP MMEEZFXFEMM, JHREEH. FERFAKE, MTU
RBHREE R R ] A NBIEB S M BEAKE, MARMMEKE.

9) MEEMUHE  PPP ML IRME—FHHEEFHHENNEE B, HA
IP 2D Mscik e @t v i fE skAE S il B Uh W 4 E Hhhik . b 8 A9 BV R AT B
B, FARBENMENEATEHEMESR. XMk SEENERIFHNES, FRNWRUL
AR N T ER M A EE X 5 WG E bk, NEREEBARIE ML E T IEE 4

(10) BUBRELSENTE  PPP Wh b AURME—Fh 7 VAR h i i F $0dE R 45 0% . {H PPP
PR B SRAG BE e 48 B AT AR AL

& TCP/IP iR+, TIFEfEHIHERER TCP hilfis, HHEIEERZEN PPP Hh
WAFREHRTHUE, FrREREFS, BAREHRITREREN. PPP hUAIRE ALK
(BI—AESER MR L2 NNIEHITER), TREFAM SHERERS.
PPP Hhifl A S RF AW T HE K

2. PPP thi¥ BYLA K,

PPP il =ANH R4 -

(1) —ANK 1P BRI 32 S AT HER I 5% PPP BESZHERPEERE (RA BN 8 I
B, R R R ED R . P BAEIRAE PPP P HMEHGEER 2. XM B
KB 52 B K AR 1% BT MTU PR

Q) —ANHREL. B E AR BE B R A #E B IE I LCP (Link Control
Protocol). iH{Z XN Al i —LLik I, 7E RFC 1661 5E X T 11 #ERK) LCP 7 4.

(3) —EMEIE MY NCP (Network Control Protocol)®, H: i 45— M XA F H)
ML EPML, W IP. OSI M4 /Z. DECnet, LK AppleTalk %5.

3.2.2 PPP Wil Hig =X

1. EFEHENX

PPP {yiid& X & 3-10 Fras. PPP Wi & S0 &R 4 5 A A F B AR A B
B E N ZEMEBHE AN FBBERETR F (Flag), MEN XTE (5

@ ¥E: MTU BIERIAER 1500 F35. 7E RFC 1661 #, MTU R ffi S AW ST MRU (Maximum Receive Unit).
@ ¥E: TCP KR HARRA L NCP, B X EATITRH NCP AR K.
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“ox” RAEEEMNFHREBTA#HRRG. TAREHK TE KZHEFIRSE
01111110, FFEFBRFTF— MBI HRGER. FEbrEFBRHZ PPP WIHIERFF. &L
B2 E A EEA MRS TR WRBIELERH MR EFE, RRRER—AEM, M
3.

~—— ABKE
K RIE | PHER
| B _lL L R®
F|A|C . =Y v
7E |FF o3 | BP® | B Egg # FCS | g
FH 1 1 1 2 KBt 1500 71 2 1
PPP i

& 3-10 PPP Wi =

HE PR F R A #EAN OxFF (HD 11111111), ##IFE C MEN 0x03 C(HP
00000011) . BH] %% fE LUfE EXTX BN Z B AER T e X, HESHEESH. TR
XFHAN BB B PPP KIS R

PPP B EFHIE AN F B 2 FHHFB . S FBON 0x0021 B, PPP MifIfE &
FEHAE P FEHR. HH 0xC021, N{EEFEZ PPP SEHEHI L LCP MEIE, M
0x8021 K7™ IX R M4 2 4% il B C

EEFRIKERER, A 1500 £,

BEFHE— 7B (2 FT) BFH CRC FINiiEL/7 %] FCS.

2. FHEKE

L BF B HIAAREFBR R HRROXTE) A &8, Bk
KR EAFREFZE AR E AN HIAE R TBRYP.

% PPP FH R RRT, B AFE XA 0x7D (B 01111101), FHfEHFHIER,
RFC 1662 & T a0 F Frid f3E R ¥

() #EBEEZEFHINE—/ OxTE FHHEERN 2 ZHF51(0x7D, 0XSE).

() HEEFEFEHI—D 0x7D K (BT M 28— tbEEE) , I
2 0x7D ¥ N 2 F 1 F5(0x7D, 0x5D).

() BHEEFBRHHI ASCH BB #=HZRF (BIEMENT 0x20 FIFR), NEZZRFA
HEMA—A 0x7D F 1, FPEZFRRmEINUKEE. Flin, I 0x03 (FEHH|FR+
£ “PERgER” ETX) MEHEHZLN 2 FTFF(0x7D, 0x23).

HTEKERHET T EFHHER, FHGEFER EEAXRNE R TEREL TERNER
FHH . BREORERRIEEE G E#ITERERZTEAMER TS, $TCUERRE B
56 3: FE S

9%}{

SR H — 5 s X o

@ v ££2002 £ 1 A LARTE LAZE RFC 1700 FH 2 X S4RASI{E . {HILFE RFC 3232 238 RFC 1700 %IJ3 95k B RFC.
e AT 7E M 5 www.iana.org L3 BIH R HAREIE.
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3. FLL¥HET

PPP W} HI7E SONET/SDH # 8 5F, (EHFSAH (—ERNBESER) HALER
PR (BNERFHAAR) . FEXFERT, PPP MR AT oS 75 5 1 s IR 1% B 4%
o

FHRHER K RARMER: ERER, LHEBMESEFER (BYEEEMALH, HE
HBRGEIR, RERXM8E), RERIA S ANESE 1, MZEEAN 0. EkETXHE
EERFEA G WEEE, MU UREEGEFERTARESHI 6 MESE 1. BURER S — AN
B, RHBGEFR F UHE—MNNGR, BEEREESEPRHERTARY. 8
BRI S ANESE 1B, BRI S ANELSE 1 FH— 0 MBR, UUEERE RS B SR (E
3-11). XFEBURIE T B IEH: 7EFTEIE M S AR T DS RE R A SR,
ez g XTI A RN .

SRR I T A

REFRF BE—#
i 8 L&

RIEURAE S NMESL 1 2 )5
A0 B REHE

]
RN 0 S

ZEERHE § AL | 010011111810001010

ZJEH 0 LR

BlOm M BRI 0 ELdF
B 3-11  FHARRER SRR

3.2.3 PPP thil i TIERZES

L= &ATIE S PPP MiRIA& e T PPP MR BN . {2 PPP #EEE— AR BFE
WwHItEm? SAHFRSENISP &, MBS T —FMHAF /N ABRE ISP MEiEsE. X
B, AN B ISP Rik— R A EEBR 5| il LCP 434 (HIEHREL A PPP 1), LUE
S LCP &E#:. R H R HmMPIERSE THEMFAN—L PPP 4. BECEHITNEZE
BB, MLEIEHPhil NCP S&¥iE AR~ A BB — MG #) 1P #hik. X, APA
N HLR Bt A BB M —ANE TP bk EAL T

LHFEETERN, NCP BRMEZEiER, WEIFERSEHEM IP #Hilk, #%E, LCP
BB EEREEE. RERBNEYDEENSERE.

FREAEAT A 3-12 RPRES BRI

PPP HBE IR IG AL LIRS KT 2B 3-12 Hf) “§ERgERIE” (Link Dead)iR7E, XA
FA AN N ELF0RT ISP (138 B 88 2 [ H A AR B R ER.

R AN e R o R A R R Y BR 2R e GE W RTER R LA RAR R — g
BAD, BHBMEERNBREBASKENBKES. ENTEY TYEBEERES,
PPP #ti N\ “$%P&IEII” (Link EstablishyiR#%S, HEHHIREEEHEN LCP E#.

XE LCP FFiatha — LB BRI, B &i% LCP HIBLE 15 RMi(Configure-Request). X2
A PPP Wi, HIpXFBEERN LCP MR, MESFRASIHFENREEFK. EBMA
— g AT PAACIE BA R LR me B2 A f—Fop
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(1) BRERIAMI(Configure-Ack)  FTAEH#EEE.
(2) BicE & iAi(Configure-Nak) B A AR B R -
(3) B EIELWi(Configure-Reject)  IEIA I TLIERFI AR, FEEWE.

——|_#HBL
LCPREE . o
pE B R
LCP %2 BRAK s s
wik L—{ eme . vmEE

LCP Fe & th

A B IhERE LR

B P e R
LR @’;WW A4S LCP B8
NCP Fe B 75

- BTN LCP HBE

& 3-12 PPP HhiXHIRER

LCP Mo B kA IEHER ER R AWK, i i % 3 1Y (authentication protocol) #J#R
Yy CInRAEMIE), UWEAER PPP mi At iz sl =B (BB FRIVELR B E
H, BEEMEEE, WLAZE PPP M B R A BRIX AN F).

hEERE N MBI T LCP %, BEMHEN “E3]” (Authenticate)R7. X —
RE, RAVERE LCP KA. SRS HU KRN RERS4H. HERAO
4 USRI PAP (Password Authentication Protocol), M7 B & ACIE(E 11— 77 KIEF AR IRFF
MO4. RETAFHFERETR. IRFTEFEFHZENE, WaEHAEMERMOS
B F L 1M CHAP (Challenge-Handshake Authentication Protocol). # 45l 5 7R, MIF:
B “4ERRLRIE” (Link Terminate)tR7S. ZHXERMI, WA “MLEREHIL” (Network-Layer
ProtocolIRZ

£ “PBEHIL” R, PPP BRI BRI P45 H NCP R #E M 4% 2 KA [ #HiX
B HRMEZRE Mgzt 5 H. XNMPRRBEER, FVIERRE SR R
TREZMNEZEL. B2, PPP MR E ] LUEIT AR KL 2, B3R
fEF [E—4> PPP th s AT@E (-

WRAE PPP HERE LIZITHIR IP PN, WX PPP #M MG —WAE IP HIURR (ny
fic IP Hbhib) B EEEfE A NCP HC&F IP FIHMY—IP #2§#% IPCP (IP Control Protocol).
IPCP 4343 i PPP Ml (E A i By 0x8021) 7E PPP % FA%14. 7EREREH L
BATRY, XU AT AR A F 4R ) TCP A0 1P & 38, DA TERERE B RIE ELRREL

LN ERE TG, EEHHEANTTHITHEEER “9ERITH” (Link Open)iR7S.
BRI PPP i s W] DA L I Xt 5 K% 43 4. AN PPP i sl A RIXEEIER LCP 434
(Echo-Request)F1[a]3% 8 & LCP 434 (Echo-Reply), VAR &R HIRES.

BB R G, AR —im AR H&IEIEK LCP 44 (Terminate-Request)iF K £
IEBERR R, BN T R RILIERHIN LCP 4> 4 (Terminate-Ack)f5, 3| “HEmgLLIE"
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W& IREER BB, o\ “HERITH REHE SRR RE. L
HIBBAZ LIS, WER) “HEmsert” R3S,

Bl 3-12 BTHIRETTHEL H T3 PPP Ml i JLAMRAS BB . R4 2 18] Tk B T
f5, BISCEELYIERGERE, FEESEMSHIN LCP BEEE. 2T HIE B ST MIR HI
NCP #3%, R/EAMEZHEIE. BN, PPP X CARMABHEEERENHI, ©
BT THEENMNEEKAZE,

3.3 fER BIEEMNBIRERE

JTREEE R DT R S IEE. TEESISHREMERRET BEE. R
RTE 20 8 70 ERRRBERN . FEMEARETHEANSE + &5 % EERHAL.

3.3.1 REMNHEERE

REMEFENFRR: MEA—NBNRRE, BIESEMESHENER. £
JsE PRI B, SRk eI B A s SO 2R . B MR SE AN R IS 2 . (HBE
BNAEARE WP EEER, WA M0 EA R &R R R RREE.

R B R — e AR S

(1) BAT#HIhEe, A—ADu AR ERY £ . B8N LR BT EEEER
S b PR A A A R U

() BT REGEHT RAMZBHEE, SREVNMETRFABNNE.

(3) & T RS AT FE M (reliability). 7] F ¥ (availability) f14: 7244 (survivability) .

R AT MR ET . B 3-13REFM. H T 52538 (hub) i HIAWEL
KRERTREMF, BEREURKMUEREZEREMPUKMNKRBTEE ZHMHE. B
3-13(b)ERTHM, B 3-13(c)NR%EM, SuiEBEASL b, B2 PR VTS 3 FE R e
M2 FAEBN R E SRR, BRESK AT ENBRBERE . B&NUMESLLIK
M RAEL. RBNETTHHFERRE, RHEEEYEKM100 Mbit/s)Fl# HAE LA
M(1 Gbit/s). 10 7 EEFRFLLKM(10 Gbivs)yfH4k AT fE, UKW EETERBEM Tz &5
TN ECUKRMJLFRA T R AR SGE, B s AT EE R T8 AR
BAR,

- % % ULACHLFE
- Q\'

(a) EBM (b) M (c) B&M
E3-13 REMNEIH

Je 3 P BT A B 2 AR S AR . B RBREE, FERAHFREN~2 Mbit/s)FH /5
M. BLZEM 10 Mbit/s 2 10 Gbit/s R ER AT XA LR . WL Lk A R M ) = 3t
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ek, MR RREN, SEREERRAER R,
DAY, REMTIENERERTHEEREAYER. BT REMEARTHERE
EERBENNALEES, FLRITHRIERRMN KN BESREEREX —FEhitid. HiX
HAF R BB R EREE K.
(5 R — AN 19 R R T A P R A R T O (E 3t B R A
B, XAEER EEBMITE:
(1) BSRISEE, mES 2 Z 24 HHELNBEMSER. NaER. BaE
HRLSER%, AP RESRD TEERASMEMA P REMR. BXMMEERTT
PRI B, AEETREMEH.
(2) SHASEREIENTE], & XFRA% SN (multiple access), HiFAREEIFEEMS
WENEESERARF . XEXSAUTHRE:
o BEHUIEAN  FEVIBEARSESEFENAFIEIREGER. BnREeTERA
RELZHAPER—NZIREERS, BAELEHEE DRE~EfE (BRE TH
Z8), [F1RIXEH P RIBERRIM . Bk, Y40 AR PLRETE B P& .

o TN ZEEBANR LA P AR R ES B SR —E K .
X B AR KA 5 B ] 14 IR R 35 W R 4E #2241 ) 22 i 4R B8 K18 (polling)
R AR

B TREN AR LR MG E STk, ZEEANHT Bl RSN AR,
EBAETR.

HF LA EER CEG ISP HF R EZREIE 100 HEEr, F@ESA “%
ZLAKM” RFERHFWMATH 10 Mbit/s ERFICLRKM. AT ITRERE, THRIIMMMES
AR MIFFEE

1. AKX AR

A P A2 3% [ i 4 (Xerox) A & f Palo Alto BF A0y (f&IFRA PARC) T 1975 SERFHI &
IhHg. AES, DUKPR—FEH G mEM, Ui EEEZEA 2.94 Mbit/s. UK A GIRHB
BN DGR EHIEDT, FH Y REDE ERREF BB LK (Ether) R fr & . 1976
£ 7 A, Metcalfe 1 Boggs KZARATH LLK W B2 1 L [METC76]. 1980 4= 9 H, DEC 2
Al T4 /R(Intel) A TR R A T BCAIRE T 10 Mbit's PUKMEZIH % — M4 DIX V1
(DIX REX=ENAFBHIEE). 1982 £ XBBUNE ML CGEhr Bt &/ IR
), Bl DIX Ethernet V2, HAHF EEE—N /M= mEIL

fEMERE E, IEEE 802 & RS/ 802.3 THE4HF 1983 4EHl5E T 55— IEEE HILLKM
##f IEEE 802.3[W-IEEE802.3], ##EZ A 10 Mbit/s. 802.3 /F3m Xt LAK P kR A i =X
W7 ARAN— RES), (B RFETXFEFR R L] AIE R — AN RN L E#E. DL

@ #: IEEE 802 ZR&SATHIERENABEMzENHM. BAT (2016 ) X TRIEFENMNIELARE 8 4,
Y. 802.1— Wi/ IR R4 8023 ——LAKM; 802.11—ELFIHM; 802.15— XL MAXIM; 802.16— T LLHE
A 802.19——F £k 37 (Wireless Coexistence); 802.21—— AT %1 #(Media Independent Handoff); 802.22 Fo£k it 31 [X f 4%
(Wireless Regional Area Networks). HARMEH L EMNBTELF L THES). FTH 802 FrEER R A E B _E T #[W-IEEE802].
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K MIEFRE DIX Ethernet V2 5 IEEE f) 802.3 454 RAR/NED, FHRMBZAtHEE
802.3 MR A “LAKM” (RHBEERTHE ST, BRI, “UIKR” B
L2158 FF A DIX Ethernet V2 FRAEHIFIRM).

HTFHE R HER L ER#ZITES, EEE 802 ZERLKRAEER—ANG—1. “BEmN”
RBIRRAE, TR E T IR RIRMARAE, W0 802.4 SREEKLM. 802.5 4
W T R 2 RS A G B % MR I AR HE, TEEE 802 Z& 5 2Rt 548 W (8
BEBREFRRANTE, AIZEEREIEH LLC (Logical Link Control)FEFEAIENIES
MAC (Medium Access Control)T/Z. SH#AZMERERE XA BTEBE MAC T2, T
LLC TR SEMEETR, NERBAMEREAR MAC FENRBEMT LLC TEX
WERIBAK (WE 3-14 FiR).

bk s

, HmeEnE
GAREEN TS |

. B 1 Ui 2
B 3-14 REMX LLC FERZEHL

RMET 20 e 90 FRE, BIRSFHREMTIHZEHAE. UKMNERBEMTG
DS T WAL, HEJLVERON T BB LR . BT EBMERBRRMG TCPIP &
REFFEHKHEM R % T DIX Ethernet V2 A& IEEE 802.3 Fr#EsF I RRM, FILIE
IEEE 802 Z& 5 & il 5 B B 4E 15 H] 72 LLC (B IEEE 802.2 ¥x#E) HIERICAHWAT,
REZ] BMAEFRERRE LRIZER MAC hiltili&#s LLC Hhil. AZENALKMEHA
BEERLLC T2, X LUKMN T/EEE KT e 2 E .

2. EEHMIER

BHARNMA—RBBE L ie— T it EVE ERERS /EM LK.

THENLS S0 5 R B R Rl i @ (5 IS BL 8% (adapter) EAT Y . EECES AR RE FEHLAE
WA —HRMEEOR (HERELICABRMFIBA—HR PCMCIA F— DM AHEHAF
ESRREOERS ). XME DR XFRAMEREOF NIC (Network Interface Card)EifEFRA
“MWME”. HTFRETENFR EMDEKHMAN T XMHEEE, FHEHEHBMONRT, FHit
ABEHAERB[XINEEFBHOARE. EXMESESESE LHEFLERNEFES (B
RAM FI ROM). &EFCHEH R M 2 18] (3845 2 8T R B 4L DL B AT A 50 7 AT Y,
T & B 28 A TH B Z 18] 38 5 28 THE L E R B VO @& L &5y ity . &
b, EERESN— N EEI R R BT BT R T AR RS BT LR
FERFENEL EOBUE R, B TSR P 0 SR N BER AT RS
Ao FEEREBEANERSEE, EOIHEEEIZERS RS WNEF ZEETEIRRIER
girh, INBHEFLUERSEFERSE, NMYNFESRIMAAAE LIRS KRR KX
BRI, BE N SRS AN E EIE RN AR R BRI TR E&ECRIE
e SEI LUK M

HEE, BABRIMNEERBEN NS BELIRERZEhUHR, EERCS LI TR
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8 T MRS E R B R IX T BIROTEE. RS A MEREEHRR, UBURMEL—
AN BRI ThRE M 12 R 2 IR R R FRI 7 T -

ERD L E R % AR, AAEFTHENLE CPU. XETTHENLAA) CPU W] BLANE
HAES . LB R ZE NN, RIEX A MEEEFTALETTTEN. HEEE
Y B TE A IR, B A A R SR A L, AR NG R . ST EALE
Wi TP BOEIRAET, BtEhIRIE IP BURR A TRAEMSE, AFERNEREEREMN.
B 3-15 FoREMEMNER. RIVENEER, HEVKNEEEE (EARZER 3.3.5 it
MIEERCSL R ROM 1, Tt ENAR i —IP shbt (7658 4 % 4.2.3 HihiR), M
HELKErES .

L

| CPU A i:_} exal]  ERum
I Bk ot R ) T
| / &

7 A
ERRAK SR  BRRIEEIREM
Ab R B B Bl YNGR RS

B 3-15 HENLEITERD 28 A0 3 M 3 TS
3.3.2 CSMA/CD il

R F UK MRS T ENEERD —REAL b BV NI FR & 7 v BE A 5
A5, FUAEERARRYEINN: “BIRBGRTE, MEARNBEREARETEKN.

RENRAR: Y—8HENREEER, 8% LA T EHLER RS X A 5
o XM HBERETR. BRIIABREEREM L#IT—X 20 BEBE. ATHE
BE S —X—REE, TMES—&8ItENMERSEHE — N5 HAUEE S5 A F M H
bE. 7ERZFEEWIE, WK E TS HERER it ER B FRARTUMRE S M T
LFAEWIH B Kb 5ERCEE ROM BN bl — 38, ZER a4 e lux AN 5
Wi, EEBNARKESL ECOHBEDIRESR . X, BA BN EL LRl T —
xf— M8 .

MIEEERRBEN LA ENRRA “EN7. “TER”. “887 & “87. £4H+,
X JLAN 4 17 #R AT LA 24 i IR A

R TBEREEE, LAKMSRECT PAF P b

F—, RABRANRENTEZEN TSR, BIANEEERERT EERIEEIE.
ERC AN ROE BRI HITR S, BAERMFEZEHIA. XFEH AT UE LUK TERR
EFE L, MBHEMEEXRERY, FBEGRENT-EEHIBMERLMR /. Bk, XL
KRR ENRFZRRZKRE NN, FATRNZT. 248 KR 2458 10 5008 it
(B, A CRC BHAZEH), MIEMESF, K420 M. MNEEEMRETTEEEN
HEBFRRE. #iw, wREEMEH TCP thHil, A TCP M RIMUERT —LHE. T
Zd—ERNAfE, TCP MILXLHIEE R L1545 URMHETEf . (BRAKRHFHIEX
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=EEW, MIYEMNBENRLE.

BAVKNE, B4 EREG -G HEHERREE, SANERRERE M. Ei,
ER—MEREAT—ATTENLEEE, TS TENZ RS EMTH®, SRR
FEEMWIR . Bk, Wi S % SN TR UK MEM R — AN EETE, UK
PR B M L B BE LN, (B IRAF AT BRI R R A IR . XIF L — B FIIA
RS, BASWERAZHRS. BRENENTRS, FEEXFRE. BARIE
BIAANRBARTMR S . EHE: WRIRTREANERS, IAREhLFE At
TEIARKS (BUHFRTHAANKS). BERBEHAIRELHARANRST, 2
—BRIME, KFHLFLFIERE, FRERAEARS THRERS. LOKREA#h
PR EE A INERER, BEAMHGE CSMA/CD, &ERBUNAIS SEN/ME
¥2 U (Carrier Sense Multiple Access with Collision Detection).

F, DUKW R I% R B R &8 48 F 8 MIHr 45 (Manchesten) RS KI5 5. IRATESE 2 &K
222 WHELHE AN AL EMHFRIG T . RIT0E, —H#HEFHFESEERL
m REBEEZBHRRES . EHXMESHREKXEEHE S H— K& 0E 1 85% 0 i,
B SO R I LR R P IR EAL RS (BILUARFES) 155 . Wl 3-16 B, S48
R g R F 7 5 R AT — MY TC A R A S I TET R . A9 0T 1 R AT — MR RR R B R T
JE—NREIREA R R, 9T 0 MIEFMHR, AEBEREREE (WIRAMRMLAE, B
1 & “Bim/ER” T 0 & “Bi/E®”). XFEMAIE T 8 — ML E [ H I — ks E
fE g, T EE WO A P X b L B R 4R 7 (M AE AL P A5 SR BN K . ER M2 A4
SR HO B B A SES LR R, X R B BT o AT 5 R L R AR M R S SN T — 1%
(R AL R RIS O 1),

WA |
sHms |

e || |

Kl 3-16 Z2HIHTHRHmIS

THEANH CSMA/CD il I E 5.

“ZEEN REUHRXELERMNS, FEITEIUE SBANTRERE RS
2 b, ISR “EEETT” M CRERR .

“HURMEOT” PR B FREARRN AL EHRA Rt ENRERIE. HLAL B
BEMHA “BE”, TERAIER—T “8E” XNM2EMC. B R REENE
i, XEMBEENHEE. FEELER, BRELEYS, SNEHLATERLNEE.
ERIZEFRNEIE, BATHREREN. WRENHSEFHMERE, NESRERNA
VRIEHIE, DABESIEETNTSHN A RRRE. EREPRIEE, BT KEKRE
WA FHo s B R IE RN AR s K% IR . X AR R A W o

“REFERN” R AKX BIENT”, BERRNRKERELRNGEE LRESHRE
MARLAE L, CAME R B 78 RIS SHE R AR R B A RERIE. U SRNERL R
RIEFHER, BE ERESHERMBEESER (AHERM . HERFRNINESH
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FEA LR B i — A T TIRMER, AN BE EEDHEFHA AN ERIEEE, RUTET
RifE. FTE “REME SRR RA TR, Fib R AR RSN, X, B4
HERIE ST FEMRE, BENRREHAERRERR. Bit, EA—NEERE
By, —BRIELE DI TR, HERBMELAFIERIE, SREASLHTIHN
Kk, AERTMERIE, RE5A— BN EEFRAE.

ARG — M E R E R AL BT BEERN “SR”, MRt 2ES HIREIEE
Bk RN ? X RE VBN A& E R R A REREREN . XMEAITT SR
L. —Wr R %E, BAMLENAR S, BERREERENANNFRREE RS~ LR
BtESL. B 3-17 Frasff] 7 LB MG L. BRI RBMRERAS A 1 B MHEE 1
km, FIFRHELMHE. BEOEAE | kn BERNEEIIELYR 5 ps OXMEFRHILE).,
b, AR B RKHEIEYE, HEL S us A REMEER B, 52, BEE A RKENHIESRZ B
ZHIRIZE SR (FOVXE B MBS IA R A FraidrifEe), M REAERA N
BRI A RIRRIWOR M. SRS RERMNERZETH. ERIEMKSIS, Fita
% LR BIRiR B iR R BT IC N . REBENHAERBMERT RE THE. B4, A
RIERARIG, RIBELT SN E A ReA0IE B O A& SR M bk 2Ok B A R4
MiE? M 3-17 AR H, XN ERS ZBEHBZIRBIRIEENEQ), RELKIR
BsmiE RS RBANE . BT RN EAERBE AN R B KA, HI R 2% %
BAEOLBETE, BB PTm B R 2 R AL BRI S XN Z [ M BE R | K) AR Bl
ARSI AE

At 1km B

t=0 /= N B R K
0% ¢
| (A omsis e 1=1-8
t=2t-5 — B Kyl R A R
t=0
ARESE | A B
t=1-98
A - E{B B K F 18250
REHRE
> | t=1-8/2
2 B | mARME
t=1
A B K05 52 2 R
T
t=21-98
ARIE
R A

B 3-17 AL HEET ZEXT 30 M T BB
B, EMH CSMA/CD iy, — AR ATgERIRHITREFIEW (BATHLE %
BEEWTRE) . HULfEA CSMA/CD S UK RIASTT R AT 4 X T IB 1S T R AT W E) 32
BiBE (ENLTERB)-
THZE3-17 FE— S E BRI %],
=00, AREHHE. BRUBEEANTH.
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FEt=17- 60 (XEr>5>0), ARBHEELREIEBR, BT BRI SER
THRE, FEkB REHE.

SdmEs/2)E, BEr=17 - /28, A KEKEIEM B RENBIERE TRIE. B
X A FI B &S RAE TR

£ t=rhf, BRMBIKRAETHHE, TRIZERZEHIE.

FEr=20- 6B, AMBENEIRE TR, FthEERIERIE.

A M B RIZEHIE R, BIHERE B REER K%,

HETR, S— M UMEBCARXBEZEN—BFRERN, FEaEE8ENTTEE
M. X—/DEREERFHEN, EIRT R —NREHEN B AMERE. FHik, AN
ARERIEE—R B Z N — BRI H C B MR IR % H % (BN EES AR
f8). AKMAIX—RmRANRZENTHEM. WRAEA LA E R ERE PSRN,
DIEEAN LUK M B F G B/ F RN B R HER.

ME 3-17 FTEH, BAEREHBMR A 5, ERZEHEVEESSEE 250 /T HiE
FIRZENBEM R T ERZ TR, XHRES —0 KI5 B DA R f 3 25 48 3R B 1] 2 7%
A% FA B (contention period), BER—MBEEKN S K. FH I XF AMIEE O (collision
window). XREAN—NHEERETHEE, REELFAMK “EK”, WL SHEX
BB ERNBIME, FREEXREELSLEME. X, HATCUBLIEX —i%k
IGF R IE e

DA {5 F 85 8 — i3t 41l 15 %R 8 (truncated binary exponential backoff)# i3 7 & Rl 1 J5
HEAERIEAL. W R RUR B R AR 4 . XFEIRLL R A R A B R 1 1R R IR E R
G, AREMFFEERATHERILENERERE, MEHE (XMERE —ABEHLIE
. XAREZHEME, HAMRINREMBEREERELFEE, FateRARIEED
BT ZEH. MRRFXMENFEHFRE, BLEENSRAMNE. AT EEEHTEANE
RREMROMRR /D, BAARREBEEDNT:

(1) e 7 EA BB R AR 20, BERSRAARTEIR 51.2 pus. XTF 10 Mbit/s
DUKK, fE4FBIN R KI% 512 bit, B 64 F45. AT Auid AR 512 begsmtial. 1 buass
LR RIE | AR R E . BT DUX e R B S BER R FEVIMER. AT HME, HaTbE
EFERLEMEA S ANBAL. FHAML 512bit, BISHMRKIE 512 bit AT KR,

(2) MEEBEHEA0,1, -, Q° -DIFEENECE—A, 188 ro EAERHEE M E
2 r A, EEAOSE L ETEAARG-D)ITE:

k= Min[Ef£ K3, 10] (3-1)

ALY EARBAED 10 B, S8k ST EARE: BEIEEREED 10 5, £ HA
B KW —HST 10.

(3) ¥EEEX 16 WNARRERINET GXRAFRNITHREERENE RS, UBUESKE
W), MEFZM, HFEEERE.

Blan, 7E5E 1 IREALRT, k=1, FENLE » NES{O, 1}PE— . BHHEARIEA]E
B EAEHERR AR 0 8 27, 1EIXH/NET (Bl R FEHLIEE—1 .

EHRERE, WES 2 REER, k=2, BENE - SABEO, 1, 2, 3}Fik— 5.
R E AL HEIR IR (AR TE 0, 27, 41 673X 4 AN 18] BEH L HBIE E — /.
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FRE, BEAERE, WEER =3, I ABE{O, 1,2,3,4,5, 6 7}hiE—1
. KR,

EESZRREME, REVTHERZNESESHAGE. BFH LRRBEEWT
13 B 4 B EHEIR I T Y (H BE EAA R R GX AR NEASIRED), BRI K ERE R
R, HRHTEARGNRE.

BAVERVEES, EMBFREDHFHRM, MEHIT—IK CSMA/CD Hik. ERH
st 2 & A REE H IR IZThRE. Bk, 7 L/MERCE EEPATIREORBEIEAR, R
BEE F—ANERC 2SR IE R B MRS S RE TS SRR I HIBE A RIS E S, B3 T KEN, MELH
BIF R KRERE, BRERATE, SESEPITREBHEE, %E%5RH.

EERE—FER. EMERZET —MBERD, (B7EKRETEZ/HFEE RN R
. BEIXANWIE 4k SR A BT AR 2IE B B3k 2 BN B S R IE FIWUR A T RERE, R B Bk
Kl B 2R (CURESIBEEF). TRRESHAMEINMMELETHE, BAa
FEAEXAM ., XERERRRIFAFERN. AT BAREXMER, UKNHET —4
REMK 64 77, BI 512 bite MBBERZEMEEIEFE D, BALIMA—EERFT, F
WA /NF 64 FF5. KT 10 Mbit/s AUKM, &Ki% 512 bit FIEHEITFE 51.2 ps, tUELRE LE
B F .

BHICAT L, PAKMIZEREEIRR, WRASFHAEE GERET 64 1) A RERE,
WABERIEVETER —EARSREMR, BaEU, MBRREME, R—ERERENH
64 FHZH. BT —RMBIMHRESLEFIERE, INCEEERENBE /M 64 F
i, FEKENF 64 FHHNMESRHTPRMEEPIEAOTEM. RERD T XFHTLH
Wi, BN HSLEIEHESR.

AT &S, FESEURM EAEE 1 km KAFES ps. LUKM_ER KK B
AN FERABM—F (B 25.6 pus), XM F UKW Kin2lmKELRN Skm. LZBrE
B LAK 7 25 Y0 R A X R K. B, SERRI AR MEREEE S RIS 51.2 us AREIIEIAT
RERARRE. DUKMKSRBBEEAN 512 ps, MUEEBT LKW BSNE, Wi T
BFERMATEZEE, WFAERERBZITIEMGRE, DR FEEHBIFRLRERENTIRE
SRR A &,

THAABCHEORS . XHEURERENSE— BERIKRE THEER, BT LE
FIERIEEARS, TEFHSE RIS 32 LA 48 HAFHIA BT {5 S (Gamming signal), EAE
LT AP EAMERAEC LKA TR (B 3-18). YT 10 Mbits LAKF, Ki% 32 (&
48) tLFFRFE 3.2 (H4.8) ps.

|__,,_,w

= & 3 Or fof 7F —

L—

B 3-18 ANATHESHMA

e 80 «



ME 3-18 TUUEH, A SEMREEIET AT R IR I 1L RS M A AR Ts. A
S RIAE 1 O R R A B BT R IR R LR O TR B S IRt AR 7. B B ssEEAM
kém%F WEEZNATRES, EARBERL, B 3-18 REEH B W AEMARN
THRET . RAERSEE A IRFBEE T + Ty WTRBAMSER 5 A 08 EER I — 2858
ﬁﬁmm%%ﬁLrl%ﬁﬁmaﬁmﬁmmn+nﬂ

LAKPERLRE T WiE) &/ NEIBEA 9.6 us, HHT 96 LR a]. XREMUR A T AERINIYL
FIBEE WIS RN RE RIE R, MUFBICT — Wi

RYE L EFri e 8, BT LA CSMA/CD ¥l B S A9 T -

(1) #HRRKIE: SHRB/BINNEERE —NSH, MEUAKNKEEHMERS (REHEK
34375, HAMCARMNT, BMNERHBMEFS. BHEREZR, LAEENEE.

() RMEE: FRMBGEET, MREAMEEN, —ESHEEENTH. S8R
FETIN, FIE 96 LR M N EEREFZ N (BRI T MR B/NERR), #ASEX M.

(3) ERELIBH NI ERANGEE, PNLEEHREDREDSER., X B RGHFT
At

ORZERIN: EFAPN—ERRNBIRMNE. X/ MWEERERERD. KiXxTE
G, HAABAE. REEZRI).

QRIERM: EFAYARNBIREE. XA SLEE L RERE, FEAEEEANT
MET. ERF[EERPITIRECRBEE, 5 r & 512 N EE, RERPERE), 4
SRNEE. BEEEFIEL 16 KRR, WHE LB E R .

UKMEFRIZT W, —EBERCRENWERNRE—T. WREFHARNRNSTE KX
A TR, A EAEHER — B E 5 BN R B R E A — K.

333 [FRELSNERHED

G LR Ml A E R gL, EREHBFARERNARMES, ZEXR
FE R fE B B A RIERINA LR . XFLUKPRA B, EERK RN T —F
AIEEMIEE RS, MHELSE(hub), WA 3-19 Fin. MELLUKAM G RFIELBE S
FRE. 8NETFERRNTRENSE (BME—BERN), F5HATREMER. WL
KM PIEA RI-45 k. HTHELBFEH T RIEERBRSF, FELBHK AT EER
KK#EET . 1990 % IEEE #lEHEF KM 10BASE-T MFrdE 802.3i. “10” A& 10
Mbit/s FI¥#E#, BASE RnERELK LHNESREWES, T RAEIRL. LEIEY, X
R REE KENME LW TR ESNERA L. BT EANKLBLER R E B
A&, FHZMES RN TR AIE, FEATH LHERT.

LR RI45 ik

. B L
B 3-19 fFHELIBHNNG L LKW

.900



{6 10BASE-T A K MBI EEERE, S/MEFERRMNERTEE 100 m. XFEN
H.R B 10BASE-T W& &AM LI, 2REMLRELHN—NMEEEENERE, N
UL AR B3R M S R AR N E T E R BN, T AR B R S8 T &R
AT . :
XL R E BB B R IENK LML S EMAIEERET. XA
A A PRI 5T LIRS B, T BLR KD T B R AR ST A TG 4R AR 4. FEZ XX
KM EBSF, TEFHEMERNRETIE,

BELR AR — LR N T

() NEELE, FHELABNRBNEYE LRE—ANERN, HHTELEMFHBT
BRI PRE AL TAE, FHWBANRGTIE —MEGUKMIFEIT. HHAR, &
RAELZBHNUAMAESELNE—INREN, SHHEFEZELNEEL, EANER
CSMA/CD #rfl (G R4k, R&uh BB AT CSMA/CD s, M2 i &ub
M FIHERERKES, FHER—NRZESRAF—NERERE.

Q) —MELKBHFLEN®, Flln 8 £ 16 4, FMEOET RI4S ik (GHIEYE
FAR3E L RI-11 AHfBL, (HBSK—E) AN NKLES — 618N LREREHEE CXPhiERE
R 4 ALk, EhR LR 2 5, BIREMBWE MR WKL), Fik, —/MEL
BRBE—ANSEOMNE LS.

() LB ITIEEYER, BRS8N A LE—IKE 1 %K 1, |
B 0 BEER 0, THHTHHERN. ZWANMEORNEESHRAN (AEERE), MAFEKN
BEO#FBIAR ERGN. B 3-20 REF=MEONERBHRER.

B 3-20 BEAE=MEOKELS

(4) RE[/XA T RIIREG R, #HATEEN S FEPHRHE . XERATEROER S EH
BORE S ABON 2 N ER BN RBFESTETR (XM TFREERSEE). FOLRER
RZATEE AT BEBEIHERER .

EABE DI FETE. ARMEEN (stackable)fELL A H 4~8 NMELBHE DK
Mo SREHRMAGOBNAFREANMNBERIIGE. filln, RELUKNFHE -G
TR, AMEHURE ORI XA, SRS DU EIXAN F R, 76 A ERMTIT S5
FIERCARAIEL, HEANCURMIIREEWIER TE. MRUKHIARE RELBERENT
k. EEEIMSIRA BRI REI . FHRIGTTHEATRIFR, At A 7 e B A]

O i ELBOEOXHARO(port). HTEERMEEEFHEAKMFROport), EMERBIBEHRORFHEF. HL
KEBROEAROBRE—MED, ATELRE RIVREAERB[EOXAN LA,
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B NFE R . ELL8S EIERITIER BRM % FHEEN, AMEHEHEER TR
KEITTE

IEEE 802.3 FR#EiE Al {5 R AF1E AfE ik, MM IFRUER 10BASE-F &%, FAEN
7. EXBERAEERBRZ METEERE.

334 LUK RS iR

THEHENTR—TARMAEEFHZE.

RE—A™ 10 Mbit/s LUKMFEET A 10 NEETIE, AT — AR R IEHIE K53
RS RY 2 B HIERR 1/10 (BD 1Mbit/s). HEAR, FALAUELE KM _E R TR
AlRe e RAERME. YRAERERN, FERFELMR ERBIIRE 7. Hitk, XSIMBRRHERTIE R
fEEfHRE, UKMEREERHAZEFANGEIAE 100%.

A 3-21 B6FRUKMEEE SHRER. — e REWR BT, 23—
MY 205 (o UK R R B im G R e ZE), PR Il TRl . XFEEdE T
G, —MERERIIT . BEREMTEENRERZ To. BFThHK OGO RS EE
(10 Mbit/s).

R AR i e
~ —~ N ——ila
b i R L. K& t
—27 21——| l-—zr i T, 7]

RIE— W F 4 0 (8]

B 3-21  BLARIRIEES: S A K1E 6L

BN HERER], RIhRE—IMHFESRAGEERRER T + o XA AR IE R [
BL— A BRI E s, XREAY— MR TRE R, XA RHEEE L
KW AR EBRBIRKIERT, RKIZWEERGEAN—5, RS ERE EERwmE 5 — ik
P iIet a2 . ik, LWAELERE To + o5 LRMKEES EeNTRRE, 48
SV H A R IR -

ME 321 AR, ERGUAMBFEENAR, LTI cE To Zth. KT
EXT B8 a, ERLUKMBIEIREIRETIE - SWIRY & XRE) T) Z th:

a== : (3-2)
TO
W0 B, FRRE R, SOTEIATLUASII, TR R, EEE
FRBR MO AR E . RY, SH oK, BRSSP EQLEIA, XiEm
FRE—RMERRE T AOOEERE, SEEERARYERE. Fit, UANKSHK
o BERYSRTENE, NGDRTEL, XRERG-2)RD T AOBEENE, THEE T
MM E KL, XA, MBEE— R, NAREESNKESRIRG (BN R
SRR, FIRUARBIMKREEARE (BN T MES KA, i aEAK).
BLEE % e — R IRAB L AT . M5 DA R 3 R MR A N 2 P AR R G B A
B4R CSMA/CD, T % B F —Fs Bk 0 R /733, I+ ELAE A% 8ot Rl A M 4%
.92-



MR IR, BAS— B SR R IERE . XA, R — i BRI
B To+ o, TWURSKIRER TR Too FRBEATATHEBRREER AR Spax 79

g - L _ 1 (3-3)

G-3)RHIE L BRLFRH KM A X R REERRAR, BGE-3)AHE
HTREYSH o BT | AREBARTRENRREENAR. RZ, HFSHaZ KT 1
B R4 — R, BEIRFRAXE L MR BRI D, WARPRAEER A Rt T
1, TXELhRREEFIARREDNT . B|EE, BURMKFIRARIEER 30%NBHcEtT
HHER. RERMNEFERN ERREEFEEET .

3.3.5 LAKMAI MAC E

1. MAC EHREHHiE

EREME, Bt Xy MAC it (FRXFM#utAE MAC W
F).

KK, EATENRSERRTF, ¥IREAS(identification system) Z R —MZ L
. EFRRAF, HURMERNENRAK — N EEEEZRNR R £t A &
m, 1RE N H 54 SCER[SHOCT8]4: H iy an T~ & -

“BEEREBRNMAEIBROIBINZIRE, wubigHBNFREEME, BBSHFIERERNOMM
Bixizkt.”

XAMERARRE L ERRE R, BENNABHER. TRbH, BFRNYSRENHR
E X, XMBENFE—MAMBE—FE, FHERINFLKH RGN, (H2 IEEE 802
PR RIS AL E T —F 48 fIRIERRMEE (—BREEIARON “Hubk”), RIBREMN EKE—
EitEVL P EMLEEACEERY ROM gl [Fit,

(1) BEEEEREMN ER—&TENRERSRN THRINER T AN FIERE, I
AR EITENR RN “Hiik” MR T, BRAXETENMENE — SthRET
t, BTN REM A E SR,

Q) BEBMNEATFERENEREN LM —EZ 0 ABMEH LR, HFEEELREN
EREMLE. BRXEGEMBMAESRT, EREERPRERBAE, BAZEmE
JERE RN AR “Hbk” AR EERE RN REM R “Hibk” —FE.

HUEEAT A, REMN EREES FHH “thbk” MBEARGESIFRRITXE ENMLTHAH
. Bk, P, BEMNE it NHRE—DEE “BF" RARIRFF[PERLOO].
A THENK Z FEEBRILEBE S MR R K FR &=, MiXF 48 A7 3K “H

@ ¥E: 47 identification JRRMIFRAER LR “FRiR” [MINGCI94]. 2004 fFEHARA (URDGEMTEAM) L1 “FRiR” 1
HEHR “biaozhi” GREFR “£”), FHUH: REMEARSE “HFE”. AEHERERESXFIEZRLSRST “S—#HtR
HABER” MESEABMER “WRR” TRSH “FR&”. E[MINGCI94] X flag A “45E”. X#, # identification F flag
BEAR “BE” Re5RRE. B, ABREUXENME: ErFAAR, RIMER “&FE”7, BERLAERN, RINA
“FRIR” (identification) “FrE” (flag). HEEER.
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ik AR ENR LT . WENMBER I\ TIIXF 48 Al “LF7 A “H
7. AFHRAXFIBRAE, REXFUIEIE R,

HER, WREREREMN LIV RBHBTEESNERSE, 2N ENR
BREAREUE A “Hibb”. EUERRLLUL, IXRP 48 7 “Hubb” R R EANEOHRRRG.

FEH € R 3P IR s AR AR, 2 5538 B A i) R 2 I 24 R 25 /0 37 SR e 7 — AN T 4% [ b
W ATROABDERFY, k7B KN SRR, By AT ERAFEA
FH (Gt 16 A0 RRHMME T, FAX—HKATERR 6 FEA M. HE, BTREMK
HER R, TIAEARMSHRBENZ NEEFERSHRER, XA EEL MK REM G
Houh BA AR AL, T A P ELEER SIS ER RN ED LT
fE, MAFEERFMEEEREMESE— Mk, TEEE 802 FrERE MAC il 7 B Al %
F 6 715 (48 fir) BE 2 F735 (16 A) XEEMH K —F. 6 FFiHuht=Bxt = 3HE B P
FIREMEHERK T, BRBET 6 F A FEAIf# 2 FHTE K AR EREHEE
AHEF R L, R ERAE 3 5 3 5E B 28 S5 B _E A F AT 2 6 2775 MAC Hiuhik.

ILTE IEEE K EMETEHH RA (Registration Authority)f2 /&35 M & ER bk i 2 2 FEHL
FI[W-IEEERA], B TSI FEE 6 M EWHRRI=AFT (BIEAL 24 D, tHFHE
NEAFRRMESE R KE LA [EEE WEXHX=EAFHHREEAS (Bl
B, XNSHIERZFRZHLME—FRIREF OUI (Organizationally Unique Identifier), % tH
Y 2 B)FRIRFF(company _id) [RFC 7042]. 40, 3Com A®AEF=HIEE A MAC Hilikf
B =ANFH R 02-60-8C%, HibtFBHHE =A% (BMEAL 24 40D W KBTI,
RN RARIR FF(extended identifier), R E{RIEA HFERSFE A ES LRI, 7] WA
—AMEEER AT DA AR 22 AARRRAE. XM R RIK 48 ArbbFRA EUL48, XE
EUI #7~3 RHYME—FRIR £ (Extended Unique Identifier). EUI-48 )/ V5 H A R R T /AR
W ERE b, TR T AR FREED . BRER, 24 (I8 OUI AREB BEMARFE—
AT, BA—ANATRRERJLA OUL, HATEE NN FAREBE—A OUl. fE4=
ERCAE, XA 6 FIH MAC Hilik B EERARH ROM #. Fiit, MAC Hihiktny
i FE bt (hardware address)ERAMIBHEHE® . AT “MAC bt ” Schr_boh RS A g bt 5158
BLRSARIRATF EUL48, MXBERSBEA (BHAN) BEESTHENE, SR LR R
EUL-48 BB NIX & 1HENLK MAC #ilk T .

IEEE #5E Huhit B S — 2 BRIRALN UG . UG FIR Individual/Group. 4 I/G fif
K0 E, HibbFERFR—ABANSEMA. Y UG A8 1 RRRANIE, FRETEE (AT
¥ NAERE). Bk, IEEE ROt 7B =78 23 f1. 3 VG hisr5ih 0 F1 1
B, —ANHHEERET A B 22 ANEANESMRERD 22 NAMHE, FERH, AHBIELRE

@ 7: XER 02-60-8C R+ N#HIEFERBM L P —FIFHELE. § 4 A 2EHBFH-NTARBIETRR,
TEHANTARFR TS ERERAN TSR BF 2 ARERRRT. B—FHRERE ox FES E—ERHTH #HHEF, W
0x02608C.

@ vE: HibtH FEMbt(lat address)f1 Bkt (hierarchical address)i A, P bkt fdEB R ibht, HRESACH
HERHEIRRE S — M R E S . BUHIE RSB ERIS AN TS, TISSs % — RS RS, BRNMBIES
BHRE-MHERSHE, BEMFHZEIERBERS XSRS~/ SHIRF T R R B M aiE. ERENE 6 7
T bt R —FFE it ERCRRIE I 48 Ardht v Blak £ 3 FTEIH MAC .
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RELBN “B—M”, B “F—" HENXRTHREN. XEFENERICE P AR
W F—MEERES—FVHNREUSERLL (BREUKRIKA RS —H). [EEE
802.3 ARMERRAIXAILE. B o MTEEEE - FINRSNSERLY (REUKERE
RERE D). TEREHER, WAHCERERBENNINTRE, B8 - MFPrrE
B—A AR FH—FicikeRIEREA, F oMtk RIEREA.

IEEE %8386 A AE & H IEEE ) RA WL OUL. A, IEEE fE#ilkFER2E
1 FH RS R ERN G/L iz, ¥~ Global/Local. 2 G/L Ak 0 B R LIKREIRE (fRiE
FEARRKAEMERHIL), /A IEEE LK OUI 418 T2RETE. L+ BH G/IL
R RAKEIR, XA ERSEMSE LR, R 2 Fbt 7 R A E R A H
B, BR4TEH, URKMJLEAELSZEA GL .

XEE, EEEREERN, e NEMHIEETE 46 MM Z#EBBTFRER (RIKAHR
15 2 f139R 0 B, BT 46 ALt 2= A A 2% AMtlt, S48 70 A1
A, AMRIEHSF ERE—MERBE A — M. B4R, JERRRR R A S H
FsEfRd . {HIRME, 2 2020 FLLRTEANFEEE MAC HbEFER 1A & .

B ERE I SRS R R, S ECAS bR bk s R AR B BRI A
BO. BaRnRRNEZIEANMNE L, BACHTEERMEEZMHENEFHE,

BATAE S A TEINEE . (HERBZMAME L FRE— MAC Wit AEARE
MAC i B ottt R R ARG T, A5 EHIT AR . 580kt
MER, FEBTHAMMAE. XFEMBARE EVGENMAGFRE. X8 “RAEARLE
(ot AHE AT =i

(1) BfE(unicast)ti (—xF—), BIEIHIMIAK MAC Hilik -5 Ak f B8 4 sihk AR [F] .

(2) T #&(broadcast)i (—Xf&4f), BIRIZELARIBMN LA B SR (41 Hib),

(3) Z#(multicast)l (—XF%), BEIRIELE AR _E—E 5 uh s i

BT A HE B A8 40 2 /0 B M Be IR B AT I Fhoint, BD RS R BB FER1 $E bk . B BE RS
B ARETERAN 2 E L. YRERG BN, EHICERBVISENL, FERSEEIR
PEELEMmIE, B4R, KA HMbEA g8 3 bk A% 3% 1okt .

LR IEEC #4338 AT IR B N — S SR TAE G R, BB %475 R (promiscuous mode). TAE
FERA T ARG A RE “Ur 2”7 FMifE UK A IS T e Bl ok, A X ey
R FER, XFRSEiR R oI Ho A s 50 13 0 A o T A s I8
5. M ERRZE (hacker B cracker) #FIAXFFZEIEERBN EFAFKIO4. Fik,
UKW P ARBRMSG L TR R ER 28 .

BRATRNERIIEEFH. flan, NELEPREERANRFTERXH T REMS
FTOUKM B E, DMERHREMNEERERN B ARG RE. MRS T RUERIR
22 (Sniffer) i EH T B ARSI T NI NGB EEEE . HA, X FhIRIRASE 7 B2 5 4% 1)
A BRI IR R A MG R TR RE . ik, BAFAMGE—EXNTI8, RARKEE
ERMEHE.

2. MAC MiipgtgX

AR AR MAC Wikg XA WA FRAE, —Hi& DIX Ethernet V2 #3#E (BRBLKIM V2 #5
#), H—FE IEEE B 802.3 tntl. XERNBMAB/RLHAILULAN V2 1 MAC ik
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(B 3-22). EFEEMZEMERRZ IP il SEhr AR s Pt 2T LA .

i P HiE i ] P2
FH 6 6 2 “464500 s
Feotbt| v | %m % @ res| macr

) el LEY
I 10101010101010 ... 10101010101({10101011]
1 = WIE

HRHE M7

RIELERT
B 3-22  LLKR V2 i MAC g =%

PIRM V2 B MAC WA, BENFBRAR. fIRNFESHN 6 FHKKBM
Mt AEMI B . BEAFERE 2 FMARBFE, AkaEL—EFRBRH AT,
DUMEEIL R MAC MR E R4S E— BRI B, HRBFERIMERE 0x0800
B, MEREEFARR IP HEH. ERBFZEEN 0x8137, MFRRIZWIAZH Novell
IPX KidRK). BENMFREBEFER, HKELRE 46 B 1500 FLE (46 FHRXEE
HE: BRAKE 64 FHHEZE 18 FWHEHBNESRBREEZENRNME. &E—1
FEE 4 ZHHIWHRIEFS] FCS (EH CRC #1). SEMBARIRILEN 1 x 1070,
MAC FEAE R ZDTF 1 x 107,

XBERMERH, FELLKM V2 1 MAC hitgkF, HEHHFRE - MKE (GEEE
KB FB&. B4a, MAC FZ X EFEHTEMECEI DUK MM R B 2 0 F 4T 8RR A
E—EWHie? BAEMHHARE 3-16 MSMEFRER CEvE, XM EMTEREHN
—ANEER AR ESMIFREIENE ST (MEELE 1 ® 0 WIEFE—EE—
WHEENHER ANBEIRSZMNEEE). IREFE-IPUKMMRIETERE, BABERE
HMmET (BRAKRE 1, HAKRE 0. FHitt, KiEFNEESHENED LN BEEERAE
BT o XFE, BUWTEIT DR 5 R B LUK 2R E . EXMIBEARH 4 £
(FCS FBKER 4 77, MEHERBFRMERMNE.

YEEFBEKENT 46 T, MAC FERSEREZBRWEHEMA—NESRF
THEIERFE, MRIELLKME MAC BKA/NF 64 FH45. BRI LERE], MAC B E
BHERRHEEZEROKERSD. EEEATFRNELT, BUCRKN MAC TEERH =
HHMETERICEEFBRAEA TR —EXS LR . ERREL: EEHmFE
HEEAFERMNKER? (P BNYEFREALMERZR. TR, FEMGBIERR
MEROBEEFEREENIIRE. B8, JEEMEH P hilsh, REHHE - “BK
B 7. FEik, “AKE” NMEERFRAKE, MA4%ET MAC MEEFERIKE. 6
W, 3P HFERMEKEN 492 FHE, HRFERILE 4 F7. 4 MAC Wi 46 FHIH
BEZTETPERE, PERIEEYERE 4 FHHERFRER.

ME 3-22 ATEH, fFEAEEEALERMEENEN] MAC BiiE% 8 M7 . XERFNNY
— A ETERIFF IR MAC MRS, BT &AM & MR 5 BA M A R ED, Hitk
MAC i8R FE TSR, EREBENE MAC BTN . AT #imR
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ELIMFES, N MAC FERTAIMEERNEEENMITEFEA 8 F3 (HEMFE
B, CHEAZREMR. BN FEE 7 M MFHHRIRSE (10 &L, ERERE
(BRI (S AT S 7E B MAC MR R iR R B L B R, (B AR IA KR BF RS,
HEE “SLIMES” (RS REARSRSHERR) . BINFREMFRERF, EXAN
10101011, ERIRIAMEKERAMBT RS E—R, BEMHAESLE 1 SRS FEeRER
2. “MAC WiIERD EMERT, HERBEEREI”. MAC Wil FCS FRIRKTEH
RNUFERT RIS BT hE R, REFRESY, £/ SONET/SDH #1T RS RN WA FE
RRTRSRS, RATE R B AR BCR DU MR Bk —BERFEEER.

EFER, TELUKM L5 SRR 2 WU BRALZ IR . UKW ZEFEIEDIR, &hiz
[E)3E A — B HIE R . Bk, Blon R ERBIWF GG e R4, HEHEKESEEIE M LRFR
BMAETH— MAC i, AT RLUKMATEMAMSERE RS, BATEMEAFTEAR
{RAUEE B A%

IEEE 802.3 #r#ERE FLH I T FI1E 5 2 — R B R TE 208 MAC i

(1) WK EAR RN FT;

(2) FREIFDI LT 5] FCS B HA 244

(3) WEIHIMI MAC & F R 7B EALE 46 ~ 1500 52 [A]. HEH] MAC fiH
HMESMHKEILE 18 FW, ATUBHAERN MAC WHKEHN 64 ~ 1518 FHZ[A],

PR H I TE MAC Wit fE e E R . URKMA T EEEFRIM.

BJSE#—T, IEEE 802.3 FHEHE K MAC Wik R 5 FH AT LUK V2 MAC ik
HIX At 2 A

%—, IEEE 802.3 #MEM MAC ME=AFERE “KE/RE”, YXNMNFREKRT
0x0600 B CH = THiEHIH) 15360, BiFRaRA “RKA”7, XHEMWIFI LUK V2 MAC WisE4e—
B. RAELEANFBRMENT 0x0600 A FRR “KE”, B MAC MiKERETKE. SR,
EXMELT, HEHEBFEROKESKEFRIERA K, MWENILRE MAC M. SEhx
F, siEEMNEEdE, BT UKRMRAT SR RE, KEFBRALLRE L.

B, N CKERAY FEUE/DNT 0x0600 B, BIE 7B AU N T H3Z 8
LLC F¥EH#) LLC .

HFIE ZEANRENREURMN, FHit LLC MEfkETERNEL (WEE
3.3.1 W 1A “CURMIBA R . BET S LRATHEZ LUK V2 # MAC Wi, {8
KFWE EE A IEEE 802.3 Fr#kH) MAC i,

3.4 I REVLIKM
RSB, A B DR T . AT TR RN LA
&, ARJRIHETESR B EX LUK R, MY RAILAPIE SR ERTIRR— 1 F.

341 TEVMHEY RLAKW

PAKM BRI ENZ B HEEEARERIE (B, 10BASE-T LUKMIEIF & EHL2 8 K EE
AHI 200 KD, BUENKIZHGESTLERLRERMSEREE CSMA/CD HTEHALE
WLME. EEZ RGBS LUK, A DAY R I R 3R R ALK
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R RO . R, BWAWBRAT A — AN R S E R K. IEEE 802.3 HRMiE e, &
P2 A B Al AR I =N B B . (BREE AL LUK P B LUK E KA, 58
DA ) 78 5 Y0 B LR D I R 8% T
W, FRENMELRBEZFMIESK —FE AT ERREH LS GBEE—0k
) M—XPueAsifEReE, Wi 3-23 Fix.
LK PEE 2L 28
K4 e

- o
A o AR R W RS

B13-23 FHUERNA A —XCA B R s e R R 58
JH AR A AR R B8 IR R sk R AT BB SRS S M. BT IR # R ER /D,
HHWRRE, HfE XM ER LURZ 5 bl EHLR LA B USSR 28 HER
MEFHEZANELRE, RUEEREEE KGENSHEREHRILLAN. Fli,
—MNEBRB =N REE 4 10BASE-T LUK (E 3-24(a)), W@ — M ETHELBRITL R
RICLRMERERER, B—DNERBLAMN (E 3-24(b)).

=T R — B K HRE K

(a) =M SLHIBLR (b) =N I LLAR
B 3-24 R NEEJEREKRKLUKR

XEEMATUA LT FA. F—, FRXAERAR R LKM LR EN RS 1T
BRKBEE. B2, FATUANEBESZHEERE. fln, #£— %K 10BASE-T LAKM
F, FHESELRMHEREERZ 100 m, HMHEEEVZEPSKERRZ 200 m. BEET
FTFELBHEREE, TRHRPMFENZHPEERITYT RT, FAERBZZRIMEETZ
100m (FRAMKL) SEZFET (fFERXLT).

{HIX T2 F A IR LRI LUR A R T — LR

(1) Wk 3-24()FTmBIFF, E=EDRBDKMEERRKRZE, 88— /1R 10BASE-T
UK R —AN 7 f Rl 4E 38, (collision domain, XFRAMZEE), BIEF—KZ|, & —
eI H AR — N TERESIE. BN RNUXMKBERFLER 10 Mbivs, Fit=
MREFBRKEHREISE 30 Mbits. 75 =R M LUK £ L4 28 HEEXRE I =1 8t
B RS GEEYT KRBI=ZAR), B 3-240)Fin, MXNKERRKFLETIRE
—ANRPEHE 10 Mbit's. XELEUN, JFENREFA LGN &z BiE @l i
ARERERHITEK, FHRMARXNTEXNHAREBRE (—REBER SRR,

Q) MEAARHRERAARFRLRMEAR (NBIREEARFE), AT EL R
EMEERR. WREE 3-24 F, —PRMEA 10 Mbivs KIEREE, TR RMEH
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10/100 Mbit/s [fEAREE, A4 AERRERERRE, KK R TIEE 10 Mbivs FIER,
A FRALED (RHO) NEKRE, BHEREENEHITERE.

342 EHEHEREY RUKW

P RUKME R R T EREREERERT . BYIANMER K2 M4 (bridge). M
ST E) B TARYE . MAC Wi B R TR R AT e . PRI S — M, AR BT
A ORI, TRRELNT B K MAC Hill, ERRSHRIEER, A5 e %
Wi R B —AED, HELTEEER (BIiE.

1990 4F ja) i ) 32 e K e £k B8 (switching hub), TREREREIK T WM. XH|AKLB[ERA
PUA P 32 341 (switch) B 88 — B 3 3H1 (L2 switch), 3RiAXFTHN TIEERIBRERE .

“TEHL” HEAEFREXMBPREAES. EZMEER Perlman WHN: “TEH” [
LR—ATIHRIR, WIS HNE I EHE B0 05 K mRE T [PERL00]. A& 5t A
AN Z A A —— LUK RIS L. I ] 28 b A 48 CAK PSS e ML KR

1. LKR3ZEH A =

PAKPIZZ L SE R Bt R — AN SEOMMEG, BEHE T ANBESED, FTE
EYHZERE RS ERBERRXNEN. UKMZBRIMNEMNMEOREES MR EFN
WA —ANUKMZENAME, HH—BBTIEEENTHR. URKMRBYUERR H17H,
RUgEFRINEE 2 E O, X EVERNEE (MR — R R — D, 4
TEER EVER R IR SEMGEE, TriEh e,

DAK W AE AL 42 DR R FR 0 8%, Re e om0 BAU R R BRI 1T 2277 . I,
IR EHEAE UK H#N LB E N, FRmS—&EPREMN, BaUXEENMED
EORF, RIEWRXE G EVHEOSERBENMEE—T, WEBRKELE.

DARMAZ B2 —FEERI A &, HAREKD3ERE (XRatbitR) REIRE
SIEEASMEHE SRR, UANZHRIBTHER T AN RENTSH, RAEGE
K, HERERENFRAREHZRAMBFRIEE,

PAK WA A2 e LA 1 R i i i i@ R 2R 8%, T B AR H A, Xl TAEEYEE
HIERL B ZHHIEH T,

X458 10 Mbivs FIFEER AN, HHE 10 MNP, WEMHEP SERTPSH 5
HA 1 Mbits. FHFEHURKMZBRICRESRXEFH, BRAESMEDREIHFRELLE 10
Mbit/s, {HHF—MNHFTEEERRM S TR L Z A a s, Bk
SEFHAE 10 MO K BYLE 22BN 100 Mbit/s. X IFE 2T BHLE KA.

MILZE B LURME BT H X URKME, i EANEERRERES. ERSSHAR
FEE TS,

UKMZ Bl — A EA SFEEMEED, Flan, "TELRA 10 Mbit/s. 100 Mbit/s £ 1
Gbit/'s KO &MEE, XK KFE T EMARRAB RS .

BARVFZ LUK M AT B il 0 e B IR A AR i R O OB ATHE R, B — X ByLR
F E & (cut-through) )32 K. BB HABIEBEANBIEN AR FEEHTAE, WRE
B WCEE It 1 [E) B ST B PR iR B B MAC et e i k0, HTIRE 7 Wi
HRERE . MREXMZHLE N ERAE RN XM, TR ERIERE /N, BB
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B —MRARCTREZEM BRIV R %, FIA 6t — ST R4 Kb
Wik, EREFHT, NRERAETROAERRT RS, fin, 4FEHTR
BRRILAD, PrR B ERR IR . BIER I 7 C A H A SCRR BRI R 305 R UK
ML URMZHHE R R SEAMEWUAR RGN RS AFETIER. EEMLAL%
ARG, RMER T LR EL.

2. LLKR3ZAE B ¥ S Thae

BATTH —/ME BT R B ORI AZ e L2 BT B2 3,
el 3-25 FRUAKMNZHRYE 4 M2, SEE—&HTEN, H MAC #iuit45)
= A, B, CHMID. E—H, URKMZEHANERPIZHERLEZH (B 3-25@)).

PAK P38 #e L LR M #e bl
1] E i 3]
7] : 2] [4]
RR THE
MACHIH #O MACHIE O
ARIZE—WIY B A 1
B RIE—Wih Amsail B 3
(a) KR —FHERTH (b) Z#H T HWE I BRER

B 3-25 BUKPIZZHLH EI R Bk

A B B RIE—W, MIED 1 #HARIZHYL. THERAEEINIE, SBERZHEK, &E
5 B RGN D ROX AN (7 MAC HulbX — 3, AE H by B MIBTH ). #
&, NI MWIELE A O 1 EARZERES, HRRED 1 DSMIFTER O
BT XA ME D 1HERE, SRPNHITEAEAED 1 HEHZE).

C A1 D B EFXAM, FAHKMAEAN. R B AW TXAHEHIEIEFHRIN. XH

MHBAZHRROTEA, DAUEH, DUEAENR—MEOd2b, HZEXL AR
IR A, BAIERBRWAED | BREE. XEMEKRER: BR A KbBbRNE
B 1 BEABIZTEALE, A2 MAZEALRIFE O | 3R it B 5 7T BRI A

BEE TR B ETED 3 M A RE—W. TENERTHER, RATHRETH MAC
HHEE A, REABERKIES A M0 CBIE RIS A BIBD RAED 1 ¥k TRREZA
WUEEZIERD 1 RS A. BR, IECLKRALER BIREIFM. CHRXE BTN
WHEB,3), RPSFWERKIES B MW, MEuBNED 3 EEHE.

gd—geEE, REEXH C M D R HMhENREDN, BRI HNLF KR RER
SHEHRI CHD MYLEHELS Q4 BSARTHER . XHE, HRF T ER
FET .. BERBEM—EENW, MEEGRIGETHRZHRIMPRELZED.

EEFFR A REETHRIEOER N, REIHNEFHRENBEELS, XN
ERRHREHHETE . Nk, AZHERPEANIEMBE — R R 5 E 5
B EIBMIRR . PR TR RIE A e 2 b B B AT & 4 AT R % () Stk U o

BAK W A2 ALK X B B 2 33 7 VA AR LRSS AL RE RS BI4R D A, A A THEATRC
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B, AHIFETE.

B R T MM S, EEAURNZRIVAME, £ELSEN—ETRE
SRR, ERXMIENT, B% IR T AL S8 UK P T P 2% B 5N 20 B r I PR fil 1t 5
Fo RATAE 3-26 f BT R HIZA -

BAK LA
R #bl#1 THHIH2

1] G@zﬁ% X
2] ‘\[A=21" [

-]

B 3-26 FERANAZHALZ E FEE TR

£ 3-26 H, R —FFEEN A BIEORZENH FEN B KiE—D. ZHEHAL K
X AMUE R IA BT A HARE O 3T B R k. BIMEE P — AWK ER: BHAZENA K
O 3-Hb#2 WD 180 2-T#Hi# MDD 480 3-T#H#e2 MO 1
o XFEBTREMEATE T T X, BEEFET MNEEE.

NTFBEPRIXFR LR F W &E, IEEE [ 802.1D e T —MEMM L STP (Spanning
Tree Protocol). HE St R AR LR, BEZE ENVIBELeER, F/MA—
& ENBE R =N E R T IR RGN, WTHER T REFIR.

3. NBZAKMEIZRZ LUK M

RFHIE, SRR EMEEREN, HpommiEcsil. MaE 20 L 70 £
RAFHIB R, A ARRAZMH RS ? XRFERELR BRARFGT, &R
S FH BRI B 77 95 ) 3 o TR T SRR A LUK RS el o BT AR IS B DA K 0 3 SR R TV ) S 2R 45
o X R LRI UKI — A A2 20 KA X8, 3RS TIRRIIKRE

RMREE LKW Bl i L, ERESREHURMKTTEMETRE. S5ER,
KA B DL R E RIS BR R, (45 E TS5 I LUK M 32 bl 7T DA 1S BE (8 B AT
o FEXMELT, RHUKMIZHRILK BB A UKRM B EEH, MEarEas
PAKMIBRRM T LR T

BELUKMAER CSMA/CD #il, BLEXTHATLE. EUKMZHENAFHLELS
2, BAMERNE, FETEH CSMA/CD hill, MRUENTHRI/E. BEAREUKME
EEWIN CSMA/CD #AMER T (XK “FRM” BRET), HIHAEMELIKFYE?
JRRBR E ISR ELBE,  {ThPRSR A LUK PR T4 -

343 EBHFEEN

F1 F DA P AZ AL m] LAAR 5 {8t SEER EE A /S8 VLAN (Virtual LAN). 7£ IEEE 802.1Q
PRAEF, SHERUSEM VLAN X

RN VLAN & i — 20 5318 00 0 B M s i S ER A7 B oSS B A, T e o B
RERLEHFRKFTFR. §—1 VLAN BIWiEHE —NHABKFRRR, f58HEZEX KT E
HUE T —/> VLAN.

BRI L R 2 RIS P RN —M RS, THAR—FMHEFEMN.

B 3-27 BIRRMEA TN SEHEIKIM R ®F 10 SHHENSRE=NMEES, ¥
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BT =AN RS, B
LAN;: (A, A2, B;,C;), LANy: (A3, By, Cy),  LAN;: (Ag, By, Cy)
BiX 10 MHPRIGAEATIEH, e RIS A=/ E1 M VLAN. 8.
VLAN;: (A1, Ay, Az, Ag), VLAN: (By, By, By);  VLAN;: (Cy, Cs, Cs)o

e e
A B3 1 : :
‘|| [ '
Ly M !
™ ) T :
i | VLAN, ! 1 VLAN, '
:| oy e
H—a® | !
1 [ 1
:I . [ 1
' 0 :
+ — + —
1 1y L '
: i ' c
"‘\EBI o l'/
| LN ~--

B 3-27 Z=AERJEEM VLAN,, VLAN, 1 VLAN; f# &%

ME 3-27 \TEH, B— VLAN BitENTAERR R REM S, W IRER—Z
B,
FIA AR P A el o] DR 7 #A43X 10 81 ENLRIS A=/ N EREERMN: VLAN,,
VLAN, 1 VLAN;. 7EEREMN L —NuhEra] USR] F — AN L 380 _E i A a7
R ) 4. Blan, 1HENL B, ~ B; FETEMEEM VLAN,. %4 B, A TEHARR K
EHEE, HENL B, M1 By BT HBIES, BAEIMREM B EER—MLUKAMAL
Hhl L. MR, By M TIEANRRKEHIRR, HEHL A, A F C #HASIE B, KHEH
ITHER, BRENHS B EHRER—AUKMRZEN L. BRI AL [ B L 3N
ISMRTHENRE B, B HES . XHE, RIUREM RG] T80 %S BRTHENE, fE
BN EEREZH HEE (BIFHBEKR “T"BRR" 5l etkae%k.

BT ER RN AR MG RIERZEAS, FHEiEBEEEE X REMEIRIE
W EMERAE, FHP AARE R IRS 28 EHE BT 7 B R .

URMZHEHEIFRRE . B, “BEE=EHFENE BRI A “ZERLH
Bl BIEREAREEE =206, WEERKS AN SBEEENER, M/EETRE
HE=2H 1Ptk st o T I B

1988 4 IEEE #it#: T 802.3ac A, X/ MrEE LT LLRM AW REIY &, MEX
FEEARERMN . BRI RV E AR B R EA— 4 ZHRFRRFF (I
Kl 3-28), ®RA VLAN #rid(tag), FIRIEHKEZBIMITENE TH - MENREN. FEA
VLAN FRicf3 H iR 802.1Q M. B4R, WL ERKILUKMmiER, BAMLE
X2 EXNG TR, B 3-27 brvEHEJ VMR EERDIR 802.1Q M. 7EH
e BE b A8 4 (475 SR 2 38 PR LK X ot
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2% 6 6
BLA :
k[ B s

RPiftks CF
& 3-28 A VLAN #RiC/5380 T 802.1Q M

VLAN FRiEFEMKER 4 79, BALELKN MAC WifERNEFBRMER TR
. VLAN FRiCHIBIRAD T a R E N 0x8100 (B —##I# 10000001 00000000), FFA
IEEE 802.1Q #7ic A,

LEIEE R ERNE MAC DiKIEIE 7B R E A F T RIER 0x8100 K, mAIE
DEHRAT 4 11 VLAN frid. TRRBEERBEFEARNMFEFTHNE. EREMNHENF
Fi, BT 3 MERRAFPMRARFR, BEN—(EMIEHNIEREF CFI (Canonical Format
Indicator)®, B/EH 12 fLRiZEHFHEM VLAN #5i2%F VID (VLAN ID), EM—HiiFE T
XA LK Wi & T8 — 4~ VLAN.

HF AT VLAN HICUKMMIRI e 388N T 4 AN, B DK R SR R SR
1518 FF5 (1500 BN L 18 FHHE ) TR 1522 FH.

3.5 BEIERMAXKN

BEERTRARMKE, BRKMERBARR . WMEGH 10 Mbit's LUK —E AR
BB FIRERN 1 Gbivs I E EAF LUK, EEFRILUUKMN. FEf £ 0 U EE
PAKMIEAR .

3.5.1 100BASE-T LLAM

100BASE-T RENLKL EAE% 100 Mbit's EHESHERRILIKM, 731#H IEEE
802.3 ff] CSMA/CD P}, & XFRARIELUKM(Fast Ethernet). A/~ REEAH 100 Mbit fiE
ACASAT 100 Mbit/s HIEELRAFEAZHANL, BATR T EHE 10BASE-T DUKMEEALE] 100
Mbit/s, TIARDHEMLRIFHINGER . FIATE 10BASE-T b FR7 B B4t F0 X 48 Sk A8 47 A 47 455
A%, 100BASE-T WIERLERAREM HERM, e B3RS 10 Mbit/s 1 100 Mbit/s.
1995 4 IEEE .1 100BASE-T FIHR#E LUK & A IERbr#E, HAXSH IEEE 802.3u, 2413
479 IEEE 802.3 #R#EMIANTE -

@ . FriE “MFERER” ALK AN#HRRFE - N FVRREA (R IEEE 802 #74), RRMVEMAAX LS
MR HIRAEAL. “IMTAER" MARBI R +#BRR PR FWRREA (L IEEE 802 #rMk), REMEH Rtk
PN FMRIE. CF1E 1| RRRMTEHR.
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100BASE-T W] 1 f UK AT AR LR IF AR SS TR &, ATAES W T H R T LIEM Lt
REAE. Bk, CSMA/CD H¥£ T 7 R TR HRE LUK MR RIER (EEENT
TR ITAER N — 2 EfEH CSMA/CD HhHif0). HRELAKMERK MAC Witk {5582 IEEE
802.3 ARAERLE FIMiRE R

AT IEEE 802.3u IARAER BIEXT FIF A . XIS AR MBS LUK AL B HRiE
KRB A PAREH L. Fitk, DFE 10/100 Mbit/s LUK P8 F To B RS R AR 25 .

100 Mbit/s LUK M FIFARHERED 7 B 10 Mbit/s UKL E . BATEE, DANE
—NEENSH o, ELIRFANRDMMIBE. 7334 FEAHTSH o« HAKGE-2):

a=?0 (3-2)

XE KM REmBRNE, T, RMAIRENE., BRIOME, 7, RMKSRIEER
ZW, ARATRESHE o A8, WM 5RIEERHIFPFAE, EMK—EHELET,
HEEFRET 1045, TIENEHAEKE (Ao BAEEESEN+Z—.

£ 100 Mbit/s LUK M AR A B 7 &R RIFRENHKAZ, XFTF4% 100 Mbit's BLK
M, — BRI KKER 100 m, HEEWKIIN 64 775, BI 512 HokE. BHI 100 Mbit/s
UK M 4 FRAR 5.12 ps, MiIEI & /D EIFGILE R 0.96 pus, #EZ 10 Mbit/s LLK M 1/10.

K 3-1 /& 100 Mbit/s LUK M HFTARERLE B =Fh A R B E AR o

% 3-1 100 Mbit/s AKX RBHIE EHRE

E4 Bk | NRBAKE 57
100BASE-TX | 414 100 m PIX} UTP 5 KL BONLK L STP
100BASE-T4 | 4% 100 m 4 X} UTP 3 KEREK 5 KL
100BASE-FX | Jt4i 2000 m B, RIEMBRE AR

EFRAEFI_ER A 100BASE-TX 1 100BASE-FX &7 —#2# A 100BASE-X.
100BASE-T4 f# [ 4 X UTP 3 2R4REk 5 RLRH, 1/ 3 MAERFRNZELHE (B—XTLU
331 Mbit/s FIIEREEHIE), H 1 XRIE AR M BIREE.

3.52 HHAELUKM

= A LUK EE 1996 SEE Z . IEEE 7E 1997 il T 75 e LUK M AR
#E 802.3z, FFTE 1998 FRANIERARAE. JUER, HHAFFLIAME®E M 7T, BOK
WX B L= o

T HLRF LUK W AR 7 IEEE 802.3z B LA T JL/MRE A :

(1) RRVFTE 1 Gbit/s T USRI TH MR TAE.

(2) ¥ IEEE 802.3 #H 3 fmikg =Ko

(3) FE¥ WM T A FEH CSMA/CD thil, MEEN T H XA CSMA/CD #Hil.

(4) 5 10BASE-T 1 100BASE-T H AR EFHE .

FHAFUKMETREREMNEHNETMN, BaERTE (FER PBMNARE+ (o
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BT BE B CAD KBS FRERITTENARS .

F UKW EEE R R RABEAR: —MREAERURM, J—FUEE
H B FFrue 2 ANSI $il € () J 41818 FC (Fibre Channel). RF BB AR GER K455 LL
15 DAR W ARHE 19 FF B ]

# 3-2 B AR UK M B3 E AR .

#*3-2 HHEFUANYBRERE

E4 Wik | MREBAKE R
1000BASE-SX Jeh 550 m ZHAL (50 A 62.5 pm)
1000BASE-LX Hes 5000 m BEOEA (10 pum) BHRL (50 F 62.5 pm)
1000BASE-CX W% 25m fEF 2 3R RN L B STP
1000BASE-T % 100 m 7 4 %F UTP 5 %4k

PLTE 1000BASE-X (8#ER 3-2 HFHRT=T) MAr#ER IEEE 802.3z, 1 1000BASE-T
HIAR#E R IEEE 802.3ab.

R CAR N TAEE X T A, stogufratdEail. i THEERE T, BHit
RERB/NBKBESEKESI R SE/NME, FTRIESHE o REANBR/DHIBIE. B4 & R
PAAKM B RSB KER/NE] 10 m, FBAMER LR ER KK/ TiEERENKRS
F 640 FF5, MFERIEHEEIRN T XBOR K. Fit, & HRELUR AR IR FF— N W B B
KKEN100 m, BXHT “EEEREM” (carrier extension)]/pE, EREMIKAIN 64 FF5
CGXFERT UMRFF AN, FNESHABE AN 512 F1. LKIZER MAC MKARE 512 F
Fiet, AR AR EMREE, 8 MAC M RIZEKE K 512 79, XXFE
MBAOF LR . BUORAREIDUKME MAC MG, ZEEATHET R E R A
BERAT. HERN 64 FHEKAEWIETE 512 F30, FrERE 448 FHEER TRK
HIFF4H .

R, 7R LR RESR N T —Fh DI REFR N 43 4B 3R & (packet bursting). XHLE UIRE M
W R IERT, H—AMEWIE R A LE AT UL RSB AT R . (ERE S 8 — S )
A —ME—AMKIE, SN2 ERFEE LERWIE s/ NI . XERER— 5 HR
Rk, BIIEF 1500 FHHMEL NIk, BHFHEUKRN TEELEN T AN (B#EE
75 A [ B AT RIEFIBREEE ), NMEASRE RS HERE.

HHAFUAMZ BT L EES 2N ER TESHEE. WAl EETIKURNEETM,
ERIJR RS E R HAUAEE, REBEMRRRSSERE K. B 3-29 BHFHRFUK
W ) — PP EC B 5541

@ ¥: HREA (payload) MR E A HE, ERRE—NHEF, ZREEXNESR (nEARBNIE WEHFBRE,
FTHAAREERS . B, ETEBRY, ARHEHFARROARTRI—HE. flln, BREERE-IPHAERERS, Ra
FTREE P HURRN P EHAEER S, TANEEE, RE P EERFOEERS, FENEE [P FERAAERERH.
R P FEMRPHFIEREHMEN TCP RXBE, BANEHEE, HAXBHN RRERHE TCP RCRPHERS (BiE
TCP HFIE#ER).
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100 Mbit/s 5%
1 Gbit/s &%

B 3-29 & buke LUK RO AC B 24451

3.5.3 10 7 ELAEPAK M (10GE) AN EE B AR MY

10GE FIEHEHE R LUK R R iR m 2 10 15, RAREFLSEAR LA EE
fRve. JRETEH, 10 FEUAFRLR 10 x 10° tuds, BAEBRZA “TktsE”. BR “7”
RFE—MEAN RSN, BX5EEFE DERRSTELS B, HEABLRTRA.

10GE K% 5 10 Mbit/s, 100 Mbit/s 1 1 Gbit's LLKMEIWIERTTLER, H5E
T 802.3 FRUEME FILAK R B /S R B KT . X R AE A P 2R K 2 B9 LUK N BEIT T+ 4%
I, AT ER AL IR 2R (Y LUK AR 7 (8 Hd@ 15

10GE RTEEEZNI AR, FURAEFEEHEE, HARBAFER CSMA/CD thill. X
BAEE 10GE MARIBER K KIRE T (FANREZ 05057 R T FIFRE)D .

% 3-3 & 10GE K Etrt.

% 3-3 10GE HEEERE

£ ik WK< ¥R
10GBASE-SR by} 300 m ZHAL (0.85 um)
10GBASE-LR buit 10 km BN (1.3 um)
10GBASE-ER bt} 40 km BERL (1.5 um)
10GBASE-CX4 I 15m S F 4 X$ R0 7] 4 3 45 (twinax)
10GBASE-T L% 100 m £ 4 %f 6A 2 UTP ML

% 3-3 FHIRT = AIARHER IEEE 802.3ae, 7E 2002 4F 6 A 5EMk. B IYIHIAR#E R IEEE
802.3ak, SERLT 2004 . &H/5—RIFRHE R IEEE 802.3an, 58T 2006 4.

AKM A K BRRR. £ 10GE ZJ5 XHIE T 40GE/100GE (B 40 # HLAFLAKM
100 FHHEAFLLKM) KARAE IEEE 802.3ba-2010 F1 802.3bm-2015. ¥ 3-4 & 40GE
100GE MY ZE AR RS, HPHMIH*S & 802.3bm & H #.

TEREME, 40GE/100GE R THEAEEXN TR X (ETMAMEHR CSMA/CD h
B, FEMAREFET UK EImiR R L& 802.3 Ax ik H i LUK W B /N A B K it
100GE 7EA# F Bt ye et 5mnt, {3RmTLUAS] 40 km HIAERIEE, BXFEESER (#
4 NMEKER RS, B MEKIEREREER 25 Gbits).

° 106



% 3-4 40GB/100GB LUK M AR BRI

WEE 40GB KAXM 100GB KA M
EER LERESEL 1 m 40GBASE-KR4
S EEMEDEE 7m 40GBASE-CR4 100GBASE-CR10
EZ LA EEHRZEZ 100 m 40GBASE-SR4 100GBASE-SR10, *100GBASE-SR4
TEREHL EERZED 10 km 40GBASE-LR4 100GBASE-LR4
1ERBORA EERMED 40 km *40GBASE-ER4 100GBASE-ER4

PAE LUK M TAEEE CEMBEM BRI M) § R BRI )M, A
THSEEL 7 s 2 4 LK MAE S . X F TAE T I b 2 -

(1) BAKMRE—FEd seBRIE AR RBEBA, TR LM RFRAEE ISP TR KM/
HREEE LRI . Z8R%T ISP R, A UKMIEHELEE RHVEE#T K.

(2) AN EREEBIRE, AR AR UK AR RE ol SE AT B84k

(3) S M A LKA, HMR KA REEP AW SONET MRy —HMRL
B TR ATM B+ —. CAKMERESEIERN £ Mk, mid. URL R &t
. XEifEEA A ARAAREAN AP ERTRENADERML.

(4) 3% I UK M E BRI REE R UAMBER R, TAREFRETWREE
B, XL T EEMEE, H2, DURKMMIE MMM, mhihgks ATM M, )
REEFMMNMBEOA T HE.

PLA M 10 Mbit/s ] 10 Gbit/s H 2 F| 100 Gbit/s FIE3E, EH T UKMZ:

(1) TP REK GEZRM 10 Mbit/s F] 100 Gbit/s).

(2) RIEH (BREE, 22T, FHE/ZHR).

() HT &%,

(4) Fafgtear.

3.5.4 fERHUKWEITREREAN

MAENBEMSERURKNBETRETENLBEMN. Ak, IEEE £ 2001 F¥]HILT
802.3EFM TAEAH®, %10 A HiE LK H S BAE AR 1 & .

PAK P N B — A B AE AR B AT DR XU B S il {5, JF EL AT DURE A P X7 98
FERRIEHFTHRAR (B, 10 JEH LUK PAZ L 7 8 3 BRI PR W 3T #e
BLDo  Z43nask WX A0 45 X7 S i 7 o LUK I ER 10 75 R LUKIE, SR A BAK M AT BASE
Lo B0 0 LUK AR5, IR A B BT . XHiRE T B MARRcE HE
& T FEE AR .

SR LK I B it Sbr e o, EMIE RO H B AR 27k, HEFILAPEA
FRENAP SR, MENKZERERHUKNBENRLERM, #ao 5 R4
)i

® &: BEMNRARENETMIFSEN, BERTH—BRENKBREAFL, REX—BRAFKERABERERT
fhit ety “BE—%E”, IEEE 802.3EFM F/) “EFM “#&7~ “Ethernet in the First Mile”, BREBRMAFPWAKHE, “F—KE
SREAAM”, HEt2it, EFM &5 “FAUKMEN.
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TRAE AN AREFEHEERENHE AR AER, BI3E PPP #Hil+(f PPP
TP e B LUK h SR A . SR 1999 4E A 45 ) PPPOE (PPP over Ethernet), &E& “7F
PARM L1247 PPP”  [RFC 2516]. BAFERILEAF SN FTTx #E§H PPPoE 15 4T
BN

Blan, wRMEANRABRYE FTTB MH R, MAESNRBEIE D28 AN eMg 8T
ONU CSEfr EgtR—ANUKMZHN), RERER - FAEIERHE, H 5 KL GEEE,
BT, HRERCETARET) BIHP R, WRARE ENYAFRL, B
A EG—MEE B R 100 Mbit/s LR B, & AR LUK MRS Bl
ICEBNE mICE R OBICE S — OB R B B B A E TR

ERAXM T NEANB LEME, AP FXPAETFESREMARRER. AP R$
RE—ARI45 0. APEE SN ANBEREDT 5 KWL ERRRE EK RI-45 {H0H,
SRJGFE PPPoE BMEME DHBAEMNKZZERAMELHAF G iR —HHT) MEHN,
AT R LN T EER, XM OURM BN, AR R E]
AN — AN AR A AL 7 TR RE B R BIRIER . BN R P K, RAEME
R P IR (BEANUKNZHENE E—REZHI R, 2SR EEN. FEl, o
REZHHP ER LW, WAETRES AP EFE LEZFNHERERD . XE, MKEE
PR 2 R #EATH 2, DMRUEA P IR A 24545 .

JfESE . ZAFFIA ADSL (GEXNREFAFL) TR LMK, WHEPA A
FIZKFH) ADSL A%IfRIASS 2 8], tLRFEH RI-45 M1 5 24k (EILLKMERKINLG) #1178
1, HFEMAFER PPPoE MHAIE DT SEREN . ERHFAN BLIRRI% H A R
F| TR EK ADSL RHIfERERE, LB ADSL K PPP M. FEFEENE, AR/
Frpdg b RS BIEERAMN RI-11 #0, %@ HEIELMEE PPP . XOEMUKMKSE
KART . Frolixfh LW RARERR ALK LR, 25 F B LR 8 A B LB .

FENEEHRS

o HERRMN—AGE RSB SR — B, BN 2 A B R AL B30
TR ERAEY (MEERER) MG (eI .

o HEHBREMFANGETER X AEEN BEEM.

o HIEHMEMAENMEERTRN . BIEEREN=AEAEENE: HER
W, 3F B AR SR ZE A R

o EIMITURKK CRC B—MiutE 7%, MDITFS FCS £RIESIR EEmII TR,

o RPN PPP REUEHBEMEABRZH—FIML BRREERZ: %R, i
EH, MARMEZES: MEAFS, WAHITHRERES; TRNSZHLHNEE
P

®  PPPoE &% bW B FHUAE A BIEE R 2 il

o REBMBMER: BEEIGE, N— NS RAE EMN; BT RGN
JRAVEWEAR; =& T REMWEE. ATHEMERYE,

o HREFFHEMAREFENHTEEZ: —EBISHSEE (FMHEHABR), —R~RHSH
NS, XHAZAEAN (BEHBASRZEEN).

e IEEE 802 ZRXELF/BMMBBERERAFANTE, BEHEERESLLO)T
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B (5#EMEaTER) MEEEAREIMACTE (5EHEFEER). BIRE
LLC FECHBAMN L.

HEN S RRBEMEEERTEEERS (RMEERH), BXRAMEE
OREME. HEHRREA b /e SR i ROM .

PAKF SR TCEER TSR, MEENERIAHTRS, BAEKRN T K EH
. BRIESKEIE ZEVREEESR, HMhfta A .

A SR R B B 30 B P SR AR I R R WA T & s BN CSMA/CD. T E R
B RERTAENRY, HKRELWR, —BRWESK LM TR, BrEFELER
%, RERBRBEESE BN AEERERE. B, 8—MEEECRE
B B — NI R, FESEBMEOTTREMYE. DAW L& S PEhS
FALARM(SIE

G B URMEA AR AELRINARL RN XFURMEYHE ER
ERM, BEZE LNESLHEN. SRR TEEMEE, ERESMNMEDMUNE R
R A, ANHEATREEER.

PUK P ARk, B MAC HhblbSERR bt 2 & R 28 ik BUE FR 88 An IR AT, 5 EML
FRTERIHE S TEo% . JRHAERN B By HbhEER 2 48 fi .

PLKMRER 23 A I8 ThRE, & Rl | RBmiE L i,
fEFRELRTUEYEET BUAN (F BEH KM R — ML),

R RELREIR ALK BN E B HN (TIEEHEERE). Eik
—ANZEOMME, MEMEOHEERESESRENHS—IMELSMHEE, HITHE
HEENTHR. UAMRZHEN RN EBFSHHED, F8 —STHEREGREN
HEeAR I B E AR IRRE, TOREE AR R AE .

I LLAMNAE 100 Mbit/s FIHRECARRM . 7 EE AR MIA 10 Gbit/s B 10 7 ERELL
AWM. BILERBED 100 FHHARFLLKM . ERFEABAS, WEFEHEEURWN
BATEN .

BiEeEs (ANBEER 58K (MYEER FAXH? “BHERERT” 5 “BiE
WA T FIXAALE?

AR E P RS AREIR T ? R SRS B B HUR T S B R A R L
e AR A

W 4% SE AL A8 I PEF R A4 7 MGERLEE TIEEH—Z?
BAREREM=EAEARRE GHEEA. BRARMEERND AL A #
we

WRERAE R EAHATHE R, SREHAE?

PPP WY B FERE 4?2 N4 PPP NMERMWKIS4S ? PPP EH THAEM?
A2 PPP WA R $3E B 2% 2 SC I A SR A% % 7

BERIEMHAE N 1101011011, KA CRC MARSBTALE PX) = X + X + 1. RKM
RIMERREEERRE.
BREFRMIRETRE N 1ERT 0, HEBRESKI?
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3-08

3-09

3-10

3-11

3-12

3-13
3-14

3-15

3-16

3-17

3-18

3-19

3-20

3-21

3-22

3-23

3-24

HHEEERIRFRERN 1 HERT 0, HBBORETRIL?

XH CRC fi% 5, BIBERENERETMER T TENER?

BERIZEHIEIER 101110, KA CRC KAEREZHRE P(X) = X° + 1. ARBIHFINFES
HIEHRRE.

—> PPP I EHEH 5 (H+75#% 5 1) & 7D SE FE 27 7D 5D 7D 5D 65 7D 5E.
R EEMBIERMT 4 (AHA#HEH) ?

PPP iU fd F R AR S R4 EEAS 58 0110111111111100. iRt BHAFE T FE
RCERER ELAR & B ERUORIEIR) PPP IR HHE RS> 2 0001110111110111110110,
16 AT Bk 3 N B 2 L AR F5 AR R B PR A EL AR R 2

KA IR U T EMBREM XM TRERER, EFAXGTARERIER.
(Bm: BHREH AL “ERER”, REEZRETHLHEZMED

(1) B EIEEE.

(2) ELBEMIIRHERY B IR AR S5 o

PPP B TAEREEH /LA ? LA E[H PPP thilRl ISP By E##ITER
B, TERLIUMER? §—FERBERM 4 HE?

R EER R R A7 AT ARBMRA #@(E 77 ) 5N A K e ?

R RIEM G R R ? IEER AT RBM 2 Rt 2 BB LLK
WE R B LR IS A E BN, BIEISCAER BRI ?

Ha M BAEGELARM 2 LUK A RS F ZE AR ?

AR 2 A 10 Mbit/s (LUK M 7E B A E RS Tie g R R 2 /i ?

HH4 LLC F 2 RIbrdE Ol E HoR TEIERRAMER ?

R 10BASE-T 1 “10”. “BASE” #1 “T” FiiRRHIERE.

PAK M F ) CSMA/CD s L4 7 REA B ZEER . X5ERRMN 8 H

TDM #f ELARBR 5 g 2

BE 1 km KH CSMA/CD MEKEIEEN 1 Gbivs. WIESEME LREEEREN

200 000 km/s. >R BE85 {5 A st B A B A il

Ao U B AR (8] 2 A P X s [E) SR A A A g7 4b ? 100 BUARR I [E) 2 25 /D i) ?

BEASEH CSMA/CD P HT 10 Mbit/s BAA I A 5 AN 5 7E &1 HiaE B 4 ) 2 if 42

PATIRBEEER 35 T BENLEL » = 100. RXANuEFRESSFEZ KR4 ERK

EHIE? IR 100 Mbit/s [ LA MIIE 2

AREB-3)ER, CAKMEIRIREER R 5ERE AN _ERu m 806k, s Hik
HEWH: DUK R R 2R 40 5 i B e DUR W Bl e R ? BRI .
ks A F B ZER— 10 Mbit/s LUKMIRIB b X PN i (B SRR I S8 N

225 teAERTIE]l, BUBE A FFERRIE—IT, JEEE A KIXLHRZAT B kX —Mmi.
B A RBEHRUKNITAFOBERN, Ba A ERNBA B KAERME L BTEEIT
HOMBIERETE? 52, MR A ERETEZHFEFERNBIRE, Rage
BEE A FIREHRNASM B BERWURAEME? (RR: EIHERR L% ERE
—ANPUK MM R BMEE LAY, 78 MAC WiRi & B8 nE 77 I a7 R 2B i A
SEFFF )
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3-25

3-26

3-27

3-28

3-29
3-30

3-31

3-32

3-33

£ EEBRRNE S AMBAEr = 0 BTFEIB RIE T HHED. X = 225 LLAERTA], AFIB
ER B R A T REE, M EAE =225 +48 =273 LLAFRT A SERR T TS S KL .
A F1 B 7 CSMA/CD HEHEBEANFRK »r EHiBEE. 2 A 1 B EFMBEYIE S 5=
ra=0Mrg=1. A1A A B BFEARRFFEEALEIED? A EEPEIEWIEH
LB E A B? A EERNEESA S B EANREFRKIEME? B 2 ASETE
) B A s R4 1 R A4 2

AR _EREBEA, EARRKEEE, P4 TR, T=EE K it f e HoR
HEHATES. BAERBECN, i=1,2,3, ... RHES 1 RELEERBEER, $H2
REHRBHIMER. 58 3 REARBEBME, USRI RKIEHIE P E
(L3¢ U8

10 NEEBEBIUKMN L, RiItEUT=MELTE A MR aMFE.

(1) 10 AL EREREE|— 10 Mbit/s LAKMISELL 35

(2) 10 PNGEERERES] — 100 Mbit/s LA M £ £E38,

(3) 10 NG EREREE|— > 10 Mbit/s AKMAZ#eHL

10 Mbit/s AKX FFZE 2] 100 Mbit/s. 1 Gbit/s 1 10 Gbit/s Ff, #B 5 E MR R LEH AR 1]
B2 A AUKMEEBERRUEETEKEE CHRESNTF, HEE MG
MG — B R B3R A 35 ?

PAKPIRZ LA 4 8 ? BB BUR LR M 2

EE 3-30 H, FEERRAICUKMZHRHLE =ME O 5 BIAERE =4 R LUK MAE,
AE=ABE O 53 HIFI L F IR AR 528 . T3 4E AR 5% 2% LA K — /N 488 L BRI 1) 5 E 28 A
#. EHH A, B f1 C #2 100 Mbit/s LK Betl. fR7EFTH HI%E RS IR R 4R 2
100 Mbit/s, FHHEHE 9 & FH AR —AERAT ARET — MRS B B EHLE
5. RIHERX I EFNMFENMNRESE=EM SN FLERRAE. A7

-
fRs5#8 E

R R A
k% %%

B 3-30 88 3-30 KB

BEER 3-30 FHIFTA BRI SR N 100 Mbit/s, {HZ=ANF LUK A L4 #e
B A 100 Mbit/s FIEL . AiHHEIX 9 & EVFFHE MRS EZENSNFTLERREK
H. RttAa?

B e 7E B 3-30 HF B BT BE RS AU R T54R N 100 Mbit/s, BT I LUK W28 Bl &R e ik
4 100 Mbit/s FELEE. AIHHEIX 9 8 FEHAHE MRS FZENBHETERHEK
H. AHA?

EE 3-31 H, DLKMAHNA 6 MEO, 57ER S & FHM—A B,
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331 & 3-33 (9

ETERTH “BIME” —2, RRKERIET 4 M. BREEITIER, KM H#H
PR BR R E . BRI R H AR B ARE 52,

ik THRREVRE TR O 6 & i L
A RiEWIZ D
D KXWz A
E RIZM% A
A RIEWEE E

3-3¢ BHEFN A M B ETE 800 m KIKBEHRLHM BN, FHE =0 EERNTRE-A
Wi, KR 1500 bit (RIFEEHMATFEDE). BEE A B ZEF 4 MERSE, £
HRWIR 274 20 HORRRIETSE. RAEHEZEN 100 Mbit/s, 1 CSMA/CD FiR B
[ RBENLE F B FE, SAEA 512 bit, ERAES—RRHES, AIBEN A &
B r=010 B &R r=1. ZIEERAERSEENNATRESFWTIEN R/ AR,
(1) BAZSHMEIBERR 2 x 10° m/s. RHEMN A BB (I 4 MEREL) KfE3ER
.
() A ARTTE (LAEPABAD) B 22 B T A KISHIM?
(3) MEMERE A KEW, WK 1500 bit, B 4 NERISEH T HRIRARE .
RN BT AR R IEE P A BN 20 bit FIALBER FE, 7EARTE (DR RER
fi) B E2WE T A KIERIW?
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F4E MEE

AETRNEEERE. ENBANEERENFMARRSE, REARZRZON
B—MBRHL 1P, XRAPH—ANESAANE. RERAMERET IP W EENS, 7
REERAR E BRI R B TIER . AZEBETRMFREHIIR Y ICMP, JUFH 8 ik
Wi, IPve FIEESRFS, IP LHRMES. EiTRENERAMN VPN MM HbtE NAT
G, B BRNBE AR H MPLS.

AEREENARTL:

(1) BUEEMEKES.

() 1P bt 5B HBEAIR R

(3) GHIrKE IP Hukk (BIEFMIHERE) FIJG45 23 B ik ¥ CIDR.

(4) BErRIEEEPMN A TAEREE.

4.1 MEERHEEEFIRS

FEFENME S, MEENZRZHEREEENRS (‘HRER” &2 “TiE
B g3l T KNSR, FREARNSRRE: EirEIEEH, TR S HER
f157? RNEERMALR?

B NNAN LE BT EEMBRINEK, IENEATAIER . KRME, E45H
EMREENFRIBMEEFERS. BEMNEHSFANEESHRI (HRERIEEES, H
HEEEZENEE AR, FHREMNKREE RS L L2 BiEYD) RETEERNRS .
BRIARATTIN S, SR X 2 o R ASE 05 4T B i B0 P ) T 4R B S e 4 & i E LS
TR, NS E T ERE (BESATERTRENY —%&ERRE VC (Virtual Circuit)®),
DATREE X7 815 Fr R — VIS BR . R e s E DB RS H . XML
AMEBAFEAES RO E O TN, MAFEESXEAEERNES (—ARKE
O, FAMED T HHEHNFFE. MG REEATEERPME, AR
BRI ETEREFIRL S, YRMAER. FER., EBRGEEREERNELNER
2. B 4-1) R MESIREE HBERS KR EE. EH H M Hy, Z [0 8K 5 HE N IRE %
BLH R R BAEIE,

{EHECM S 3K A4 tH— g B B W 4 8t B BE . AT, B AR AR Y i B o
AR AR S N BAE L AR IR EER), FOVBEMK&mE (BiEH) EEFHR, ®EF
BRe, A ZEHELOEET. FBEMUa 5 TP sS4 RiEEE S Ttk

O #E: EHBRRXAR-FEE EMER, SARREXFEEERRBEMRRINEE, WEFAREERYT —
FYEER. EER, ARTRMNAEEERARY T —FHEMER. FRSHTRNEERNEBTRIEERLEM, B
HATE—FE.
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BT KA, AR R A REE R B S EAMERER . EHENNEKmRRAEHE
BERITHENL. HHENARBHREHLCERE S X SAESRBIENE AR ERZEND.
b, HERRE R ERRA T AN e 2 AR KB B .

HEMRABRBBREZXMEK: MEEELERBEHELEREFN. TERN. REX
BN BERRS. XEH “BIER” (datagram) R EEL M & & BAMERI 0414,
HLHAER (B IP HifiR) MARRMNEEERN “2A”. A+, FERMTARR X
], ATELEHA .

WM RIEDTHNATERELEE. §—M0HE (BHLE P HEEHR) kit 5
HArEMaATR (R#ITHRS). MEETRMRSRERNRE. 2R, FEENs
AnTRehiss. 2R ERNMRF (WAMEFRELR), ARUARIED HZATHEFR. H
TAEH M A RO i B (0 7T S MR 55, XA T B B as LR T B2, ELAT AR IR
(5HEMMZHRIEEBD. mREN (BRRS) FRHEZ HAEERERTEN,
Mo NEZ P NP REIE NS (BEEHLE. RERHE) . RAZXMRIT BB
TFAERE: MEEN KKK, BT TARE, RBENSHNA. LM KRS EK
MR, FEMER T SR A BT B B IERE

K 4-1(b)4a T M IR EER RS MR E . N H, [ H KIER A& B Mk
Bl SFRAGRNERTETRER.

SR SR
28 ) o B e
B BRI
Ed= e LB WEE

(a) EHERS

(b) AR5
B a1 F%EREHFHERERS
OSI #R RIS HFE YR ERAMS EE R T RAAR B ERRS, HEHEHENEZ

EHBRREA E L FRAE—ITU-T B X225 8213, HIE X25 Bl FHET.

O #: REKRBHR A (best effort delivery) BARFAFRHBBTUMEREF A, HEMSE LHIXMRAER L2
RATFEZAF. ER—TF, XEMPEHEHER “RAMR” KEL. INMELERB MR, BLUABHT.
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R 4-1 9T R B RS S EIERR S H EEZX A
#4-1  REBRSSRERRSNIL

o) d: 00711 ERRES BB S
B A SIS R 2 B P SRARAE A SRR R B A 7 EHURARIE
ERNETL WHEH ARE
& pht EEERRINBREH, SN ERAE | SN EREFL At

BB B S
SHAMER BTRA—%EEBRNNAHERF B | SM0ERDERREHTRE
HATHER
EEb (1) FEEE RS A EREIART | HEENERTREERSEH, —SEhThE
e SREZN
i) veg BRBRIEWFEIEL R BIAZ R A — 3 RIS IR
MESRMEHLE | TUHMSKGSE, BTUERAENAR | AR ENAR
LR

KT TCP/IP & RN BRI ZHTEHRRS, HETHRINIGITRERESENEE
wifa[4£3iE 1P FHEIRIX A FE /M,

4.2 BRI IP

M BRI IP & TCP/IP 4 R BN E BRI Z —[STEV94][COMEO6][FOR0O10], H
R BB LEBEMNRHEDNNZ —. MR IP XA Kahn-Cerf ¥, E XA EE WL
IE/E Robert Kahn 1 Vint Cerf Z AJERIBF R M. XHALFEETE 2005 FREBEIR K (Hiihr
BT HENBE SR TURS) . FoA&R, XEBERTHN IP HSLR IP M5 4 ek,
Ri29 IPv4. {BEEHHA IP MhX R & PR BN, EAEAE P FHMN ERAS. ERHET 4.6
FTRANBNBEHHIRA IPve (A 1~3 FIRRA 5 &R G HEHD).

5 1P il ELEAE H KER =AML

o IbhFfR4T 1 ARP (Address Resolution Protocol)

o [MIFRIZHIMR ST ICMP (Internet Control Message Protocol)

o  [MIBR¢AEIRHIY IGMP (Internet Group Management Protocol)

AR —AN P o bk AR AT . RARP

(Reverse Address Resolution Protocol), f&#1 ARP R = métﬁiﬁﬁé)
WHECE K. BIECHEKAFEHT . = TCF, UDP

B 4-2 EH 7 X=ZANHCFHIMBRL TP #)R oo 1 1GMP
%. EX—EF, ARP HER FEH, BEAN IP &% mtg;% 1—”—!,,,
FREFXA. ICMP A IGMP EifEix—/2H - W‘?‘E)
i, EAEIEER P . EEMRRER o
HFESENH. HTMBRL IP 2 RS kiR ; : ——
RV Z It EVLN S Be % T 85, Eik TCP/IP R

i R 48 2 H H R I MIBR R (internet layer), o ‘
R IP B. A “MERE” XA E R B 4-2 PEREHIP RIREHI
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XA R 25 P28 4 R ELIE M 2%
VTR MR 1P Z BT, 0T Rt 4 =B M

421 BRIEEMS

BAVE, wREAEMFEEAEHRUE ARSI LERLR, FHE%EMAE
5, MARFRESF—EEEER. HP2BRF 2 FERRNEE, .

AR FHHET5 5
ARKBRA ST AKE;

I RS PGk E

AR (R A

AR ZEEIRE TTi%;
ARBREIRE TiE;

AR BE I FRROR

ENEiNEDAE: Pt B
AFRBIARS CHE A ERR ST EZRS);
ARANEESER TN F%.

BENBELE R XM AR KIS, XA S EERBHRER. ZEREMMTH.
FARP R REZMEHEN, RE—HE—HNMEEBENTERFNER. A5, MK
BARRAWRRK, MERGIE RLBELEHNFHOME, EReFPRESR. FHRETY
ERRAMRESHAFMEE. ARMZHNEIMNLE, HARKHPEM.

M— R RIBE SRV, B2 EADE R R B —arp iR & . MRYE 8] 34 Fr e 1Y
FRIR, ATEAA LT DU AN [R] B o 18] 5 4

(1) PDERJZAE P B 8] 5 2 U 18% % 88 (repeater) .

(2) BuE RS = 8 F o 18] e % U A DO 45 BT 4 8% (bridge) -

(3) P48 4 FH £ o 80 48 4% 1Y A4 % R 28 (router)

(4) TEPIZE 2 L A5 F B o ) B0 2% U 0P 5K (gateway) . F I SRIEE AN A IRAKI R AT
TR E AT B .

LA B R R SRABR, XMUXERE ML KT, TANSENAHAES,
AR —AMEE, —RAIRZAIMEEE. MABTHEESR, BIERSRD. Fikt
IAERATHE ML BERT, #RIEA R HSHTMELEMB HEFE. BbF{LLHe—6
TRATEN, FARETDBRMPHTHREEE. ATHENER, FZHX TCP/IP FIXHKE
SEWERERANBBRBF[RAMX (AHARNEXHEM), XiFEEmER.

Bl 43R AE LT ENMEET — i haS R TEE. B TSMEENTENS
45 FF A 7] A9 MIBR 18 IP (Internet Protocol), [EIMAT LLIE B3 PAJG HITHENLM 48 B Bian
4-3(b) 7~ B — AN I B E R4 (internet) . FTB L ELEM S MR IBE HIEMLE, ERE
Bt R AR & N 4 B RAGE AR R AR, ERIATAMA 1P #hUstaT LA

@ #F: TH—MMHTREHBIE S YN ERR(router), 'ERIAH MBTREE HBSKITIREK= M. EhrL, FRERBTE™
R IBE B R RAB D M. RIS L ARE AN EE.
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XLt RS RN R EME B LBERRIFERE—ME—RIMGE . XMEM 1P K ER
HEMKA RN IP W (IP MEEMK, EFEALERERE “BH” —5). FH 1P
MBI R: 3 1P W ERMEVGHTBER, MFGRE— N ENMMNE DRE—F, EIEAS
REZERNEMEEARHET (MEARSIEFR. BEEFHN, 5%, mREXM
5 AR IP WM EEM# A TCP X, FB-4 52 PLLE I ELEXM (Internet) .

B P M
CHBERD

(b) AL EUTPY
K 4-3 1P WS

HIRZ TR 45 I B 2% ELEE R, WRPTA M A MR P B, A4
FEM 2% E T 18 A Ut R AR TT 68 . BAE R — M1 7R A

FEE 4-4 Frs KO EERM AR EOUR L Hy 22— 1P HHEHRAES B OEN Hy. REH 1
Bhyhd M HT R AR ABS, EP H) AEERBCHEHRE, FEENIHNEEHM
FEAML F. R, WAFELSEMEhBTRERERZM, EFMTRT . WAL, Wi
AU 1P BRI A RA TR (EFH R). REERTHCHBHERYE, MEMNSE
BRI EE RS Ry #EATENER M. ZIN—ER KT %, REHEHE R AEE RN Hy &
BER—-/MELE, THEBERANNBESERT, TENICHERERERZMNEREN
Hyo BEIHEH THEEN . BRIV REBBS0IHIGR. RITERR], EHHHGRE
FHE, EROSOHIRRETZE. BPEE S 7 RS D IRT RN A (AR
BHARR). BRIVEESE], £ R R ZEEM T RERER, T Rs FRERKRNTL
M. 7 R Bl Re ZAM=AMEZ M AT LLRESREKME. B2, XERANZ: B
P AT LA ER 25 Foh S5 M P 4% L EZELBK -

IMRBAIRMNRNEZERFE, Mo 1P FIEHRR T UERREMSE LS, HiEx
BRAERE:

H;—R;—~R;~>R3—~>Rs—~Rs;—H;

AR AN A ) VF 2 SE B R, A I R A R SE R
A7 REMELEMSRIRESE, BATE TR 8 BRI Eanfr3-at.

O &: BAHSHMRERER. BERMERROXANEE 4.5.5 HWHitit.
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BT T 1~5 2RRAMEE . BURERE . WEE. BRENRNAHE
Kl 4-4 rHEAETBRMN P REE

422 43KH 1P ik

7t TCP/IP fhk &+, IP HhtR—NBEEAKMES, —EEECHFER. X IP REE
B SC RS st LB ) 1E AR 7 RFC 791.

1. IP Mt R B RR 5%

BOAMEBRMBRE - M E—R, MRS, 1P it R4 RN EME—& N
(BB HNE - MEOSR—NMEAHFEE N RME—K 32 MR RRF. P kb4
FE AR DATE BLBC M EAR 7 (B ik AT Sk, 1P HBLBL7E A BB B F B FE 2 ECHLE
ICANN (Internet Corporation for Assigned Names and Numbers)#4T > Bc®.

IP #ulik B gmbik 7RI AT T =T T ER

(1) 7Y IP hht. XRHEEAKGNLTTVE, 1 1981 FliBIE 1 AR AR ML

(2) FMEIRIST. KRN HEEA R gL T AR S0, HARdE RFC 950 #£ 1985 il

(3) ¥Rk . X R HBHF LR mIETTE. 1993 F4R_ H EIRRBAE BIHE A .

AT RIT IS BREARR45KE IP dhlit. FEEHEFFIEEBIE 4.3 Hhitit.

BB “4r2KH0 1P Hubik” RN IP MbERI AETNEER, BRI BB EE
KERFZBRAR, HPE- N 7EREMBES (net-id), EHEFH (FEEHER) FTEEIIHM
o MK SHEBNERMGENLARME K. E-NFEREENS(host-id), ERE

OF: REA P EEAMN%KS S0 APNIC (Asia Pacific Network Information Center) 8% IP #iht (E4%).
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ZEN (REHE). —EENSECHEMME SRR MEEEAN LR, H
BEATI, —AN IP M A AN ERMEE R MR
XFHFE A IP #uhk AT LA -

IP #ilk = { <ML5>, <FH. 5>} 4-1)
RE-DFHFE “=" Bn “BYAR7. B 4-5 58T IP Hlk %S FERMEN
SR, XE A, BENC AL BB/U (—X—@&E), BREFEHR.

— 2 |

ENT
24 i

D %tub [1110; % 4% #h |

E st [1111] TR L l

B 4-5 1P #ulth M S FRMENS TR

ME 4-5 FTLAE H:

o A BRI C RHHMNESFE FEEFEXNMZEREKEN) 25814 24
3 AFEHK, MEMZSFERNBEIEE 1~3 MEXRG, KEUESHIMEN
0, 10 A1 110.

o A, BEMCEMUMENSERSIAIA. 240 1 M FEHK.

o Dbt (AT 4402 11100 ATZE (—XL2iERE). BRITEE 4.6 TWiTie IP 4.

e E ik (FT 44602 111D REALEH.

XEERY, BTEFERCE ZFRALSE P ik # T HiERE, A K. B KM C
Fthbk X 4 B84 F7 B [RFC 1812], {EH FIRE SCERFI R AL ARG A LRI 22K 1P
bk, T EMAES R AN, RRANIEX BEEEMNS KK IP bk .

M IP HibE IS HIRE, TP Mk HAUIEH — & EHL, TRIEIEH 7 EVNEEEIN
-

1P Hudk Rl A A 2K, B K. C K=K, LBYIRXFEZRE. SMMERERR
K, BHRIMEHERZEN, THKMNE EHFEPMRD. 38 1P kRIS A 2. B M
C KRENTHEHFHHEARAFPMER. SENRLFIFR—A IP Hilber, Lhr ERRB
TEAREMESH—utiit. HPEENEEFNSUHZBMETHER, REMBIEZ
BAEENTCENEER I ENLSEIA,

ST ENERER I Eeskih, IP #uhb# 2 32 frpy s . RTIREAEME, BRITEEE
32 frf 1P Hubbth e 8 A —ANEH (BENMSPHIEIHNER) . ATETH
5, THESKN R TERR, FEEXEHFZ M E—N 5. Xt fgs o+t
g% (dotted decimal notation). P 4-6 &—A~ B K IP HultIR /R 7. B4R, 128.11.3.31 Ik
10000000 00001011 00000011 00011111 PERREH[FEH L.

119 -



LB R0 TP it R4 — 3EHIFCRS — | 10000000000010110000001100011111 |

R 8 AN — N TERAEBRE WL — 10000000 00001011 00000011 00011111
12 8 LI i FI S o FI 5 — 128 11 3 31

RNTBEHHE, RAEDTHECEE —eo—— 128 11.3.31
E4-6 KA RS HHENCERBIRE RS

2. ERB=MEHE 1P it

A RN ESFEES | NMFEN, RE 7 MRER (ZFBRIE—MNEBEERN

0), HAFHRIRKIMESE 126 4 (B127 — 2). W2 WERER: $£—, IP b4 0 £

“XAN(this)”. M5 FERAE 0 i IP thit 2 MEHE ML, EELE “ARME”; F=, WL
54127 (BRI 01111111) fREEVE AN A H B AFERELRR (loopback test)Zs EALHIHFEZ [RI fFiE(E
ZH. HENRE— BN E#EE (Bl 127.0.0.1) # 1P HAER, WAEHAHKH
R AR AL BB R P RBAE, MASEEIER KL ZMEMMNLE . B fHht A3 B bk 5
IP HHEHRAKZEA 2 HIRAEE AN L, FAMSS K 127 KR AR 2 — N btk

A EHBEENS E 3 A7, HEkE— A XREFHIRRENERE 22 -2, B
16777214, X B 2 WEFEE: £ 0 KENSFERERZ IP #Hlb2 “AEH” gz
BARgIE (B0, —EHR IP Hibk R 5.6.7.8, WiZEHLATEE KM Hbk & 5.0.0.0),
M4 1 FoR “RBENGE”, FHks 1 HENSFERERIZNG ERFTE NS,

IP Huhit 2= [A13E A 2°% (B 4294967296) AMHiht. BAS A Kbk Zs A3t 23 ANk, &
B TP il Z A 1 50%.

B Kt N E S FBE 2 N7, HETEMHAM (1 00 E2ExET, RET 14 LA
BT EL. FHANMKSZBEER 14 LR EEBEHBATREHIERES 2 ZHHNES
FREAE 0 842 1, HRXBEAFENEZLSEOR 2 M. BLFEE B XKML
128.0.0.0 &AFEIKKY, A LAFEIRE) B K&/ gt 2 128.1.0.0 [COMEO6]. FH it B £
HBERTIEIR A4 B 2™ — 1, Bl 16383. B HKHihtE—AM% LB K EHER 2'° -
2, B 65534, XEFER 2 REAENRE 0 14 1 MEHS. BN B Kbt ZEt4E
20Nk, HEEAS TP HuhEAE] ) 25%.

C Kt H 3 MFEHHMESFEER, RATHK 3 & (1 1 0, &F 21 AL T4
Bl. C KMtk 192.0.0.0 tLEAFEIRE, "TLA$RIRE C EKHE/PME bt Z 192.0.1.0
[COME06), [t C Kl TTHEIRM ML B2 22 — 1, BI 2097151, —4> C KHuhtiIH
KREVBR 2° - 2, B 254, BA C Kbt FEIFLLAH 2% Mhdk, S8 P kK
12.5%.

X, BATTAHR 4-2 B IP Hbk ) IRTEE .

@ #&F: *(F£ 1 e 0 BaTUUHEEFRANGIT. Flin, B HHiht 128.7.255.255 R “7EML 128.7.0.0 LHIFTEEN”. T
A stk 0.0.0.35 MFRR “FEXANMLE EEHSH 35 WEH.
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F4-2 P HtIRIRSER

E: BXATHEIRK F—AWHRIRE BE—/-FT{EIRA FIRMEHLY

%5 P R4S %S BRENH
A 126 27-2) 1 126 16777214
B 16383 (21 -1) 128.1 191.255 65534
C 2097151 2% - 1) 192.0.1 223.255.255 254

RA3IEH T —BAFERHORER IP bk, Xiehht RegERr e mER THEH.
+4-3 —RAERRT P Mk

%S NS FRitEE R B K9ttt (5 REHER
0 0 Es ey AN LA EN (W 6.6 15 DHCP $H0
0 host-id AL AAr AP EIIFREE EH host-id
&1 &1 NG AL REARM LS LT # (SBRAERITHER)
net-id £1 AH Es *f net-id £ BIFTE EVLHATT E
127 EL0HL 1 AT B AT EL T A R A 38 [ R
SR

IP bk A DA R — L B B

(1) B—A IP b EMNE SR EN ST EHL. WXANAE L LR, 1P HibkR—F
SERRIMULER . A NERNTLRE: F—, P HMEEENMESE P Hubkit RHE
WES (F—%), METHENS GEZH) NHEBRZMNES KA ETHE. XFEHR
T IP HiMEE; £, BAS(URBENEIMEZENNESKELDE (A%
BERENS), XFEMATAERBRT T EHEKEERD>, NN TERERASHE
fit = (8] LA R ZE +k 8% FR SR AOAT1E] .

(2) Ebr b 1P HibERARE — G FH (BB M—KERKED. 446 FVRNZE
BEWANMLE BB, ZFEHRDAER BEFHAMEREK 1P bk, HNESUHARARFRK.
XM ENFRAZYAB EH (multihomed host). HI T — NS E /DN LEREBIFH ML,
W—ANERESEDN LEHRANIARN P Hiht. XFH—ANEFIEFAEIL TR ERE
XX AL, BWAXANBEFHTUHERAN 1SS, Flw, bxkk4 SMEREEK37 5.

(3) EEHBMEM A, —NMERIBEFHFEIMNSES net-id MENHES, Fik, B
HA BRI ERERNE T BB A— R, F XL M 8 R R %
5. HERFEMLES 1R 06 545 F 2 B 285317 5%

(4) £ 1P kb, FrESREINESHNGE (ANEREEB/INKRERMN, TR ES
RAHBVEEM N HREFLEW. g%, RIELEMAESSAFS—/ 1P it

K 4-7 BT =/NREM (LAN;, LAN, #1 LAN;) @i =/ BHE (R, R, MRy HiE
AR R — N BN (B LR A HHERR). HP RN LAN, 2BHFE M
BUm M B HiER . BFR/NREBRREES —A IP Hilt,

BATN. HERD:

o HEFR—ANFEM EREIEERBEERN P P NS S BFE K. BHETR

I SHRZ IP Hidk M S FRNME, XWRIERFE LK —FRR T,
H—MRRTERHENTAE 0 KIS IP Hillk.
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o MM (ERA#EBELE) LEMMBNAR—INREMN, REE—ITMNES.

o MHAMEEEAHANHIHENMULL P Hibtk. BIBHBHE - MEORE —AARH
P2%-S ) IP k.

o  UFMAMHBEEMAEN (FladEd —KHEALR), EELFHRKEOL, AT
SPECH A NSRS [P Motk W4rEC T IP bk, NX—BERMMRT —FMREE
—REBRRR “P%” (EFH Ny, N, f Ny ZBrBAmfg “Mgg” AT
A IP b, ERTHE P HMUEE, X FXME—BOERMRRKR M
%7, MEBRFEFEASE IP dhbb. 8% 81X R 5 RF 2R W 4% 04 5 It s S M 4%
(unnumbered network) %7t 2 M £& (anonymous network)[COME06].

12221211

1222122

N, 222.140 Ryt~
222142 222.14.1

B 47 HEMFR IP Hubit

423 IP Huhk 5584k

TE% 1P HubkRy, REEN— AR EFEENN P ik SHEA MBI X

B 4-8 BB TRXPAAERIX Al WRIREIAESE, PRI R ¥Rt R R e
REyMehE, T IP it ZEMEEML LR EEAAMIE, E—FiZiEtit (5K [P ik hiZH
Mkt R R TP bk R PR AR SR BLEDD

B
R TOF s qu— i
mwn) L] | m&REUE
é P ¥R , AP
feig— HH| [Rm| momens

FE 4-8 1P ik S5 sk B X F1
ERIEHIERN, BENFETIRE, R D@k LR, £/ P ki 1P 3

O & EREM T, 0T CEWENF LR ROM +, B H M B A B PR B A . BRIRTE SRR )
MAC BUFETRH AT B it R R B AR sttt BRI ULEE Rt AR MAC dbdit. A4, Wi, B LM MAC #ilk
HHEAEAR G
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IR — B THEERE, Mg ER MAC 7T . MAC MWifEfEERE H R IEF H
Rk # R BE A H b, X PN AR HLBEER S A MAC Wi E .

EEABEER MRS (FVEEEHEES) FIE] MAC MR, BRI MAC hiE B+
bR E W T EFR . REERE MAC MR EHAETEIE MAC EREHE LA
KRG, MEEARAE IP BB E MR BUF [P Hohb A E i IP Hdk.

B2, 1P HHEFE 1P FORIRAEHE, TRk NBAE MAC MR E#R. EM%EM
Mg Z LA BRI P #iht, TR ZERU T EAMSE 4. £8 4-8 1, X 1P
BB BIEEREER MAC i LG, BANE IP BN MAC Wi #dE, FmE
KRR EE N WEEEIRA 1P Hilik.

Bl 4-9a)E £ =4 RIEM AR BB R M R, BEER. WAEEN H ZEMEN H,
BE. XFEEENK P ks 3& P f 1P, TiEA1REE A aE 558 HA, f1 HA, (HA
#7~ Hardware Address). JBEHIAER: Hi—421d R, BAX—-HELE R, B Ak—~H,. BHHE
R, B EEEERBH N REM £, FibedmAEELE, B HA; F1 HA,. [FIE, FRHE R,
A B ANEA L E HAs 71 HAg.

EHLH, FHLH,

BEfEE ] pmsR, IR,
HAY s “A3| |HA4 R HASl |HA" REm

(a) MBI E

MAC i MACH MAC B
(b) RREK. TEKEHE LR E bt
B 4-9 MAFZEXEE 1P tibbFEE A bk
Kl 4-9(byE 521 T 1P bk SEEAF LRI X ). R 4-4 A9 T IXF X ).
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F4-4 EHAYb)FARER. FEIXERRM IR E Aot

EREE EHRERE
S IP BuEi Biayih it S\ MAC hiE#paastiit
L3kl Byt it =[:apiibil
M H; B Ry 1P, IP, HA,; HA,
MR; B R, IP, 1P, HA, HAs
MR, B H, 1P, 1P, HAs HA,

X B ERFAREHEU T LA

() £ 1P ERZNEBEM EREEEE IP HiEhR. B IP HERELSTHHEE R AR,
MIBEIKEE R, BIETRE S FIEEER B IRy 52 1P, A1 1P, B MEHER L
5 “M 1P, B IP,” BiR/SATE RIFHIETT /54 & B f9Hbhk . BRI+ R1L w4 B8 B
SR IP Motk H A HIRAE IP BRI E T .

(2) BARTE 1P BB E A Y, 1P Hhik, HERAHZARNBEOE P UMLK ST
ITRRERIESE.

) EREMAERE, REEER MAC Wi, IP $EEREEEE MAC Bid. MAC i
EARFM L EAEER, H MAC Wi ERF RIEHEA B (b B R AT, WE 4-90b). FF
ZHTE H, 3 R, [AEERT, MAC i e #9452 WBE bk HA, KX BG4 HhhE HA;, BEH
2 R IR MAC )5, EREERE, EEZFERN MAC M EHMER. £ KA,
FERREERE, EEFRIMLE MAC DR ESFMER. XA &5 R ER E bt 51
RN HAL R HAs. BREIES R RIS, FIRE#H MAC MR EHMER, B IR
Mk F0 B BHibE 5> ISR HAg F1 HA,. MAC Wi & BRI FAsAk, 78 L 1P B LR
EARRH.

(4) REEEE—RIMSBHEG LA REAHRAE, B8 1P BRKOEBERINRER T
TEXERERNMES. RERNENKELITCRE, MeEBFERZE—. R IP b
W ENMEY RIERBFZEERE. LROXH “FR S —MEEA. REEN
EAME. flw, HENFZERNERHEF S EESA R R R E R AL T Rirstee
I ENERIB B ES . LR BB BRI SIS U APITRE KL BB RN
HREAMERITRFNERAFRORERET, FAPEANXEE TR,

PA_ X e AT EAL S FAERERTTE, XTIX e E EME RS U AE B R,

MOMEE SR, EF R EENBRE RR:

(1) FEHLERES 2878 FEANIE L 2478 MAC W & 3F3E A4 RERI B i 11k 2

(2) BHBHBBAREEEBHN?

F—ANERAET —WEHNAS, MHE A EEEETR 4.5 FiEdie.

424 HuhEETEMY ARP

LN AYT, BRINZLESBRIZENREE: CLHET —MIL88 (EVEEHES)
B IP Hodk, FTERHNHEAMN AR AL MY ARP 5L F SRR R IX A G 1] R
B 4-10 B T ARP WhiLI/EA .
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it

& 4-10 ARP Wi HIfEH

BT R P Pl T ARP ¥, Fhi@ &5 ARP PhilRIAMN%EE. {2 ARP Hhil
FBRRATANEEFRHE P Hlk, @FTHEREEREERMEG L. B, FrH
BMEMIZRIFTH, £ ARP X RIAERIEERZE . XA R AT BARY,

A —A R E P ol bt AR HT PR RARP, B HI1E AR (E R Al B SR bE
HLEEHSEIT RARP B4R H 3L 1P sk, FL7ERT DHCP ¥l (LEE 6 Y 6.6 T5) ELEH
7 RARP WM HIThAE. FEARPBAFEAZE RARP HhHill.

THENH ARP VMU E .

BAVE, MEZEEARE IP #ulk, {B7ESEPRML RS BRI, R&ER
DIE FZ MG RS bl . {2 TP HUBEFI T F 4% BB Hhk 2 1E] B T AR RAR A
R BRI X R (B0, 1P Huhtd 32 A1, TiRBM KA LR 48 £0). Bb4h, FE—A
4% LA REAHE S8 FENIINGER, SUiE—EEN. FHRMNEER S ESEEYE
PEHBEEEAR . HbHERRAT IS ARP R UUX AN AR 52 TE BN ARP miEE AR AR — M
IP Huhik B BE sk IR SS R, I RN RIEEESAEH G siEn MR

f— & EHEEHE — ARP BiRETF(ARP cache), EEAABEHM A& FHAMEH
B3 IP HbhEFRE AR HLBE O BRATR, XEEDRZENLE ATAE R — bk, B4 EVUERA
X e Bt e 7 FATAT L@ T T 5] F R UL .

LEH A EREBERN EHESFN B Kik [P WM, HEEH ARP BEZEHF
BEELEN B IP Hhbt. W, BM7E ARP HEEFHEHHN N AEAmLE, BiRXA
BEfE IR S N MAC i, SR fE8Id B M 1Z MAC iR & AR 4 bk .

HAEFREEAZEN B 1Ptk EH . XATRERFEN B AAM, HATREREN A Kl
Nifnes, HEEZFEFLRTH. AXMELT, EV A EZNEIT ARP, REHUTHE
R EH B FIEA AL

(1) ARP HFREERFEM L& K2 —1 ARP EK0H (BERR TS H[COME06]H
#23E), B411@RIH A JTHKE ARP iHRSHNTEE. ARP ERSEMFER
A “HE P HhlbRE 209.0.05, EARHBEE 00-00-CO-15-AD-18. HAB&NIE IP Mtk Ay
209.0.0.6 B FALABE /- Huk .~

(2) TEARBFEM EFIFTAE FHL_LIZ1T7H ARP SEFREARU R ARP iER 04

(3) ¥ B 1 IP itk 5 ARP ERTAHEE AR IP bt —2, MUK FIXA ARP &R
S, FRFEN A KX ARP N 3H (HAg L[COME06)), [EIREXA ARP MM 4340 H
BANE KB, BT EANETE TV IP Hilt#5 ARP ER-H P EE W IP bt
=3, FEHEHMAERX ARP ER24H, WHE 4-11(b). ARP MNMHKTENER: “&
#) IP Hiht 209.0.0.6, FAFE/FHNER 08-00-2B-00-EE-0A.” HF & : B ARP i5Rk4H
I #ERIER, (B ARP W40 2@ 2%, BIN—ANERIE R E —AN B fHutk .
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P& 209.0.0.5, FEEHEER 00-00-CO-15-AD-18.
RABEEEN 209.0.0.6 BIEFEEHUAE .

Havwwx] [aewx) [awewx D [arewx b
)

Y209.0.05 209.0.06

00-00-C0-15-AD-18
(a) EHLAT #RIE ARP ERT4

R 209.0.0.6, FEMEHAER 08-00-2B-00-EE-0A ]
[ awr s |

209.0.0.6
] V4

08-00—B-00-EE—0A
(b) EHL B 1 A Ki% ARP MR 440

B 4-11  HbESTM ARP B TAEJREE

4) FPL A WKEIEN B I ARP MM A4 )G, MEHR ARP BiEZFHTSAFEN B 1 IP
b b 268 4 Sk (T B S5

HEHL A [ B RIEHERE, BOUBLUEAAFILB LEF A KIiEHIEHR, FiHEN
B thAJREE M A KX ARP EKRFH. RATROME EREEE, FH A £RIEH ARP &
KAr4ERT, BILE K P bk BB S ARP ERSH. LEH B IRKEI A K
ARP iHRAAR, BMITEN A FIX—HbtBST SEAEN B H2M ARP HEZfEH. UG
FEHLB [ A REEHIERAHIBHET .

Al L ARP BiEZAFEEEH. WRAFEH ARP mERAF, HMaEM—& EN R EHAT
—WiEfE, MOREMSE LR R EE ARP E5RAH, XMHEMNE LB EE R K
. ARP #CA&AB Bt REERERES, XHEMESZEN T XREMEA R
H bk R EHURGE, FTUEENRREFHRATFEE A BB #%7 K
1% ARP &3R4

ARP SHREFFZ/ERE GRS — S k0 B &1 B4 EhE (Fla, 10 ~ 20 4
M. LB EFR R E RN EEZETMERE . R EX bk s 5T H B4 7R ]2
REER. WHEEF-MEL. £V A B EE. A ARP S EZFERAEE B Mt
. (B B IMSEESRRARIET, B SLAIER T —3, Hibk B MBI SCE T . Be
ALEMN B #EAE. AEH ARP RmEE AP ERE B FARBE AL, H A i
hh B RREHIEN . 18 B RAERBE4IEZAKT, Fik A TERBIFEN B. HELT
—BAKRAERFRTE, AR ARP BEESAFAHCEMRT B FAKBEfbt, T2 A EH/
HKIE ARP ERH, XHET B.

HEIEE, ARP RERE—NEHEM R FHLEEE HARAY 1P bk FOAE {4 3 bk i) S 1)
B, MREMERPEVNEENAER—NREM L, B, EFEKE 49 #, £4H H,
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BTCVERRNT B — AN AR L ENL Hy SRR (SEFR EENL Hy AT EMEZRE N
H, b . ML Hy KB4 H 10 1P BIEME AT EEL 5FN H BERER R
M _E B E2E R RER. FEFEN H, X BB HEE R, [ IP Hik 1P #AT A6t
HA;, LMERSWSIE IP HOEIRMEXTIH S R LUS, RANEERLHE T T —BkEEHEE Ry,
FIRHE ARP fEHTH R, RO hE HAs. T2 IP SR IRIZIBEE Ak HAs # K Bt i as
Ry. HHI%% Ry fEFERIXA TP HEIRET BB M H B ENL H, ROk HA,, £
P R R R AAAT FEH Hoo

M TP bk BIRE - HubE AR 2 B30T, EVLMA PXTX MR R RS RS
8. RELHRBHABEMEMSE LHH—ANCH 1P ki) EAEEE HAFHTEE, ARP
S B IR A 1P HhhE AT o 8E K = B 75 S AR 1 bk .

THEBRIMNAHER ARP UM HBER (H 4-12),

K 4-12 fE ARP HIPUFH AL

() KEFRZEN (I HY, EIE 1P HEM/EREIF - ERH—6FEH (o
Hy). XA H, K% ARPERAH (FEM 1 EI7#%), RIBEKEH Hy BBt

Q) KiEFREN (W0 Hp, EE P FAEHRKER A —AWE E—& N (W Hy 5
Hy). XB H, &% ARP #ERH (FEM 1 LI #), HEMW 1 EM— BB 28 R, 4
hho ®ITFROT/EdB S R REK. R EHMEER TEHMG)EMA).

() RIEFRBEIE (R, B IP HERE KRS R EBRER—-IME (M2
BIENL (0 Ha). XA Ry K% ARP iER404H (FEW 2 EJ#%), #EIHKEHL Hy FAFH
;1] g8

4) RiEFHRBEE (R, B IP HIEMELKFIMN 3 EH—&FH (W HD. Hi 5
Ry NREHAER ML L. X R, Ri% ARP iERH (EM 2 L7 #), REEEAEN
2 EH— R ER Ry AR b, R B TR XN BE B 28 Ry SR FERL.

HEHFLER THEL KM ARP. HX AR EJUAEAKREMFEATE .

BRI TRE S A IXRER 8. BEARTE P48 B B b A% 326 A0 o 5% 28 % 22 R R 1 M ik 3
FEBENR, Batt2ROTEEFAMRE P bk, A B8 k#4178
57 XFALFRLL%BR{E A ARP.

XA BN RFEEE

HT 2R FEESAEHENMNE, EMERATRMNBEGIE. BEX RN
% HAEE ML AU TIEE EXMNBE AR T/E, Fikd A SA P EHR 7RI I
THEJLFRATRENE. H IP FbEXANEREEHERT .. EBEIERKRNOENRES
BEAE—AME—K IP #idt, BN EABEREGERER —ANM% LAREFE AT E, K
ANEREEA ARP WA ZREIEER B BB 3ETH, XHAPRERE RN
VR REH

BRIk, FEREHULR IP M4 B A 1P bbb TIBE 44T REITHENLE e RAR K 718
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42.5 1P HHEHi AR

IP FEMAE AU 1P VAR EAH AThEe. 7 TCP/IP WitnEd, KFEIERK
KEHELL 32467 (BP 4 295) RNBARMR. B 4-13 2 IP BEERK 28K K.

fr o0 4 8 16 19 24 31
( WA [gwkn Xam% Bk B
. i b | K B
¥ OO | AERE | # W WA R A
T W

RIETERT
B 4-13 1P BRI R

ME 4-13 ATEH, —A IP HEEHR A E HAMEEEHR B HAR. FHHOT—BSREEK
B, 352071, RATH IP ORI IEAR. 8B E RS0 EHR ST,
HKERWZR. TEHNMFEHS TR

1. IP BEREBHEER T PHEFR

(D) A 5446, 18 IP URA. BEXTFERK IP IR ALS—3. B
BT R IP hURAS A 4 (B IPv4). XTFLUREMAR IPve (BIfRA 6 1 IP B
PO, BATHERER 4.6 Witit.

() HEHKE  H446, ATRHERTHBIEBER 15. HER, BBKEERAER
AR EATR 32 I (1A 32 KR 4 7). BN IP BEMEEKER 20 7,
HERKEFEAR/MILE 5 (MZHHRRPERKER 010D, M EHMKEIFEAE
1111 B BR300 150, MRHEERHKELBHAME 15 4 32 7K, Bl 60 F47. 3
IP SR EHKEAR 4 FIBERERN, YAFAREMERFERMUER. FHik P
BERABAR I 0 KITE 4 FHOBERER TS, XFEESLH P BN T E. HHKE
FREIA 60 FHHIBRERERNATRABH. BEXHEEFERAPRERDY. BREHNYE
KR 20 79 (ETEEKE N 0101), XA AE TR,

Q) XoRE & 8 L, ARKBEGHIRS . XNFRIEIRIRHE I HARFZXE,
Bzbr E—EHERAEHFERT. 1998 £ IETF XN FEHEANXPRSF DS (Differentiated
Services). RATEMAX S HREN, XANFEARER (A 844 ). E—RKER TEHA
1§ XN FBLRFC 2474, 3168, 3260].

@) BKE BEKEREHMEEZIANKE, BOMFET. SKEFRA 16 £,
LRI R KK E A 2" — 1 = 65535 F . SR SEFR AR KSR IREBL L+
AR BRI,
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BmuE, £ 1P ETEMES—MERERZEMEME 7T — MR I BIEF RN
BAKE, XHRARAEZSEIT MTU (Maximum Transfer Unit)o 24— IP SR 3% st
BRI, HEERNSKE (BIEEm EEIERS) —E A aeEd T m K EE %2
MEM MTU E. B, &%AIUKMERER MTU ER 1500 717, & EEREHER
KEHSHIEEREN MTU E, MO36EE KEEIEHRET 2 2.

BAREARTTRKE IP FERSEARNERRRERE (BT P HEERPEHK
FE BRI S K ER AL, EREREEREIFL. 5 1P HEREE, BH
BERIEE R, Ak, 1P e, EEERMPRERENMEEE, Do E
ZKEAER 576 FEHRHER. XRBE LEXTROBEKESR 512 77 (FEMK
B, I EHmKK P B 60 74, ANk 4 FHHERE, HEE 576 7. HENTE
REKEBIE 576 FHHIBIERN, MY%THE—T, BRNEINRETEZFERENEER
KE. B0, mE#HITT R

ERTH R (UEEN “RRE” FBD, BIHEREHTH “BKE” ZBEESR
BHE—IMoRPERKESZS ISR KER .

(5) #riR(identification) 5 16 fi. IP RHTEFMHEIRFPLERF— TS, 84—
R, HESHm 1L, FREERERRTR. EXA ‘DR FARFS, BN P &
TEHERS, BIRRAFELFREEE. LSRR AT KERE NN MTU %85
A, XAMR IR BB B B 5 2T R BRI AR IR B . A R AR IR B B A
o A JE & B R B B IE A 2 5 O SRR B 3R

(6) #Ra5(flag) g 34, BEMMRAERMLER X

o INEFERFHIHIKALICH MF (More Fragment)e. MF = 1 BIR/R/5H “EBESHE”

FIEHEIR . MF =0 RxXE-E THERF HFHIRE—1.
o FREFBHEIF—LLiE A DF (Don’t Fragment), EER “AEESH”. REXDF =
0 BF A R o

(M) Rw#® & 13 L. iieied: BKMPHEESRE, ERAERS AR
frE. W, BN THAREZRIESR, ZAMTLFE. FiRELL 8 N ET AR
Bz, XHEW, BNMIARKE—ER 8 FW (64 60) MEHUE.

THEE—AMIF

[ 4-11 —HEBEIMMBKE N 3820 71, HEWERH N 3800 #HK (FHBEYE
), BESAAKEANED 1420 FHHERER . HEEEHKER 20 77, Fig
Rk A BEH S KEARED 1400 1. TESN 3 MEERE, HEETZ HKE
7379179 1400, 1400 F1 1000 F5. FIAEIER G M E G S HIER A I EH, HLITEK
ARFEIVE. B4-14 GRS EBENER GBEERRENEE).
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— HIEIRIr 3t 3800 FY

2o EIER

FH0 1399 1400 2799 2800 3799
BRMA 1 BHEMRA 2 BHEHRA 3
Fw#% =0/8=0 Frw# = 1400/8 = 175 Frm# = 2800/8 =350

B 4-14 FHERE D 24

R 4-5 RABIPHFERET S0 A RN TERHHEE, RPnRTRIMERERSE
) (12345). BAHREFRREIEE R 7E B B3k ar o iR 525 mR R K 80R 1R .

F4-5 IPHEREBPESTHEXRNFRPORE

BKE iR MF DF RiR%
RaIRE 3820 12345 0 0 0
B 1 1420 12345 1 0 0
HaE# 2 1420 12345 1 0 175
HIER A 3 1020 12345 0 0 350

MAEBRERERS 2 23 FEANENEFBEF/HTH ., WRISABEERS 2-1 &
BAE 800 ) MEFEMA 2-2 GEHEHE 600 ). MARHANMKBMAMELE. I
", MF. DF fl5m#& 58 820,12345,1,0, 175; 620, 12345, 1,0, 275,

(8) £ 7ERYIg) i 8 r, AR AIFEREHAMNEXS4S R TTL (Time To Live), &
XEHERENETHED. HREEEROFESEEZINFER. HE AR TR
BRI TR I e BRI P S 7 (BB 28 Ry B R 2| Ry, BHEKEI Ry, RENHEK
2 R, HMAANEENSRIE. BY0EITRUBIEN TTL ENEA. 2T — 1 ERH
B, BIE TTL 3R EEERIER 23 Py i — BRET H] o 25 SR 4R AE 2R e 25 VH #E I 1)
AT 1R, B TTL B 1. 34 TTL ERAER, MEFXNEHER.

RMPEE AR, BAFJCESERFTTON AN ESE, —REzTzZ/MT 1
B, JERFIE TTL FEHIThRESCA “BREIRE]” (BRFRAT). BuBERTREKEIER
ZHIBHIE TTL R 1. # TTL EEAEE, MEFXMEER, FEEKRK. FHit, E
TTL FBRMABERY, MRS, TTL HEERAHERELENFZEZ LT L D4
. B, BURRAEEELBRMNP LT ERNERABER 255 FiE TTL K#IRE
WEAN 1, MERXAMIER R GERREMPEE, FXNEEER— A2 RN LR
FA A, EMERZAT TTL ERERDEE, A BHsEFT.

) st &5 8 AL, PMUFETEHIEEERIE BRI, CMEAE R
FEHLH IP JZ 5008 RO SR 5 4 LR AT BGHAT A
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s P — Sy BORIAR R AR P B A 0 T

i g ICMP | IGMP P? TCP | EGP IGP UDP | IPv6 ESP | OSPF
W FBAE 1 2 4 6 8 9 17 41 50 89

(10) HEBMRWFR & 16 L. INMNFRAKKBEERNOEE, EFEERERS. X
RENBHERGLE — N HE, BEORTEERHE-TERREN (—&7ER, WEF
BHE AR, FRBEETRRAER) . TREBERL TR HHEO TR hTH—P
BWAMTERRAN TR, P EHRIRKAARARIRN CRC IR T K H#aT+HE
T ERIETT, FAE IP BHEREHRTATE 16 LFHFF, HiEREANTREE. A
RIEHAARBHCEFE 16 ALFHME, KERMMMRES R FR. BUTREI 5
WG, BEMKETE 16 FAERRBERSEMIN—R. BEIIKMBUR, BFHEK
TR ESR . FEBRREEMZNL, WHERLN 0, TEMREZMEER. &
WERA N ZER, FEREBIRRES. B 4-15 BT IP BB IR EHRRAK iR

K% B
#1 -
AEES 52
: -
K . 2n
RIBEAR 16 iz REBEAR 16 i
m&mﬂ IP ¥ iR m&b@ﬂ

HERRN O, NRHE;
B, EFZBHER.

HERAARS SRBAKHE—T BERNS

B 4-15 1P HEERE BERMNTTHILRE

(11) et &5 32 L,
(12) Baoselt 532 fiz.

@ &: BERuhFREXHOBEBREEBEMBRSERR IANA AFREIE, HAMEAFKEK RFC XH. Kk
IANA AR NERAINH, T{ULH Jon Postel =M ARFFEE. BT Jon Postel T 1998 F3:ttt, [RIE by F HEXM I
WaFEGRME, ZEERERA-AHN. BRER. FEFNNERAT—EREMNZRS5HFE 5B H4 ICANN [W-ICANNJEY
IANA. {HJF¥ ICANN H&EHH IANA, TIRHEET IANA, HEM IANA #4774 L. BEURERHIT IANA/ICANN &
ICANN/IANA XFH Sk XHAMME AT P N —SEEZSHNEE. WEFXTEN LNEENSHCL AR RFC X
RS AFR[RFC 3232], T2 A7E Mk www.iana.org 25 #— AN BEHLEEE B2 .

@ &: XEK P KRR 1P R HR—IP HIRMREH KT P FIRR S

® ¥E: FABOHT ] RIERAOMEERE R SRR MR B BEALZ ST E. 0 F1 0 ABNZ 0, 0 F1 1 AN
£ 1, 1R 1 AR o HEMAE—NEAL 1, mMBIT—5l. EREMAMEERL, NBRERINEREN 1. FEE, BB

(one’s complement) F#MB(two’s complement) AR —FEH] .
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2. 1P B E BRI TR S

IP HEHRETH AT LR HE —METFR . ERFERARZFHE. MEUREE
FhEM, NAREE. WFBIKETE, N1 ADAFHE 40 MEHAE, BURTAHEER
WiH. FEETHEHRRE 1NN, BRER 1IAFHRETRE. mMaREREESA)
FA, RERT—MIPHERER, PRATEGHRFT, BEAE 0 MERFBRAFTRAN 4
FHHBHLE.

B EFE eI AR RN T 30 1P BRI ThEE, (EXFEIRHAES 1P BER R E K
FERCN TR 1) o XN T 8 — % el B A EREAR R AU TT 4 . SERR EIX S IR > 4 A
REZ BB ALE IP AR FE, FIMHH IP A IPv6 FLIE 1P HEER A& MK E
R B . X BEHATHE X EETHT T B MNBIELE SR RFC 791.

42.6 1P EHRSHBIRE

THEBRAGEH —AHE R TRIGHAEHS2ERAERSAEN. B 4-16@)2— N BER
MEREGF. BN A ENEEIT = BHBERTE . §—MNELATRERT L
FaFEN (AHhEFEHXEFND. ATUER, ERARBHEG &IV ENEK,
MR HKERBERESETER (WREG—AMNEE 1 HEEN, UANERE 4 HEE
M, HmE— N EEERE 4 BAWE, B 4 751i7. 8—TRTF—8FH). BEKRHER
FRHBIEANE S AR, NENEHSTHBERAAGE 41 0E (RF41T, §
— TN TF—M%). UKEE R MEERANG. BT R, FAREREMNLS 2 AN 3
b, HHREEHRPENENS 2 8L 3 L, #FEdED 0 5K 1 mEkhaE R, EEXft
CHARE R F B b AT L ARP 7 REIR BIX e E MU R A HbE) . 5 B I EHIE S
1, MTF—BkEgmaER N Ry, H IP #uhtA 20.0.0.7. B2 R, A1 R, 1 T AR EBEEMNLE
2 b, HEMERES R, BAOAEKIEHS R RRESHN. HHE, HFHHEHNENS 4
B, BE A% R, MR K4S TP Hilib A 30.0.0.1 B 8% Ry BATN SEED], EFH
B HBEAERNAFE T 1P Hk,

A AR BN B SR A A N B 4-16(0) T n I BREE . FEMTALE A, PIRARRL T — &5
%, R NEHEFOEEAEL P ik, FHXAERELE, aTUERINTR SR OFED
P 2% NI B AR YR 4 DA RO 14 R /D& ENL, FEONX ST T0F 7T 5 43 K e @ 5
BAEHAKFR. XFEMFCERE T ELBRN E#ERSHN, RA—PMEHSBZFELZET—1
FREREE.

Bz, EBRERT, e -£BRESEIENREUTHEMSE®:

(BRymLgit, T—Bkdbit)

O &: —NMERHBERELFRMP—LEL. fll, 78, 2FHH. ERATAUEARO%. ‘w8 TURES)
FRURATEANEE. 0 U BRZBHRTHAY, G RRT Bt R— M EheE, HMRAEERMS WARE G, MERR
HERZM), H FREZBHES -6 (WFARE H NFRZBEHLE -, “SE TR RAHEAMAZBEN
TCP 4. “HEAKBR” BB ZBamsaL. “B0” RAMBEONL T, HESEHNMSABE—MEOFKER.
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10.0.0.4 20.0.0.7 20.0.0.9 30.0.0.2 30.0.0.1 40.0.04
R, R,

H 8 EHATE R ML TRkt
20.0.0.0 HEX, #0O0
30.0.0.0 BERAM, #01
10.0.0.0 20.0.0.7
40.0.0.0 30.0.0.1

(a) BRHI%8 R, BRI

10.0.0.4 20.0.0.7 20.0.0.9 30.0.02 30.0.0.1 40.0.0.4
R R
Bk 2 - B 3 : R4

(b) ML FE R — KR

B 4-16 HeAR2H

T2, BRATHRYE ML ke T — Bk has, XHEMITBEUTHER.

(1) IP HWIRBAE— 27 LARB B R EHAE B KNS ERERBES (FTREETZ R
(A4,

Q) RBEZERE—/NEHEN, A RXE W EBEVEITEERLA.

BREBMAAENHE KBLETENENRENMNE, HEXKZSHBERTHART
BHIXFERIRER], BIXTHRFE B B I ENIR I — B8 . XA Bk H R E NS . RAREE
FHLEG o] (P28 B BN 5 5 7 (R 3 i P g AR 4%, RS B E JEH M2 2R
R R X R ENVLBR . 7EXT R IR SR R ATHEE R, TRIABIE — & N
B EHM T2 HEH.

% H1 #5838 W] SR F BRTA B8 FH (default route) PAVE/INEE B 2R B o5 A A 22 () A8 R % R R BT A 1Y)
BFE. X R A RE— NS RERDHXINERN RBREHAK. Lhrt, RARBAEE
MUK IE IP BB A FE R E R EHIFA. RIVERTER 4.2.1 WELE, THAERSE
A IP FERNBEERECHBHE. IR —EENNERE—ANINK L, XA
& RA—/N g RS BB, MAEXMER THEARARBRIEEAEN. flwm, 7
B 4-17 BEBMF, EEEME N, EREM— 8 ENFHBEHERFTE=ATHEIE. 5§
—ATE 2B AMNE ENKEE, HENNEREANSE N, RNATERHBELR,
MEREEX . FEZANTEREIMNSE N, FIEEH, XRHT—BEERLE Ry F=ATHE
AR, REHAIMGRZHEMNE (A2 N, 3 Ny, S—BERRARS, BHEER
SR A AT A Ry, ik Ry BREKALBMPH T —MNEHSS, —HEKE B RME LK
PR, BEHITHERA. ELFEEMNEHET, BE 417 BEARTHARKN “HEE” A
“HAR” BN FRIFRA IR BHRY, MEHIEHN 0.0.0.0.
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BRINBEH —

B 4-17 BREI4% R, TS Ny HIBRIABE i 45

XERMML5RAEH, £ P HFBROE R RAERT T URREH “ T —Bkik b
1 IP #udik”. 7E IP BUBRAE IS L 1P Huht £ IE IP HuhbAI B B 1P Hubk, kA& TEE
SERIER AR AT IP Hhbk. BEAR 1P B P EAE F—BEERRASH P Mk, AR KIIEEE
WERFREE IR BT —Bh R B 280 2

LR SR E MR R BIER, ENBERGH T BN IP #ilkfE, AR
XA HEEEN TP HIEIR, MEAETHIEERZEMMEE RS, WEEDRERFIET
—BhER H2SH IP MBS A e (A BUER ARP), oK AR Hh bk AR B B 2
MAC WUIE SR, REREXME IR BT —BkEE 38 . B, HRE—ERPE
WA, FRAXFEREHE. H ARP BREEMMIE. BEARIES N MAC Wi E &
S, BAMMEEHRT, ERT —ENFH.

A, BERREERBRPAER 1P Hubbw BB RAEAIER? AT, BRIT—EEHF
EE, BB P Hibl, ASKRBREN T RRCE R E ML I 8 MR T 2 A R 5T 1)
B, IXPERRR AT R S A H AR, BRI B N 2 T — . HRIER, WRE
R B b, FRESH RE 2 IR

RIELLEFTR, WA B LE AT

(1) MEIEIR A ERIRE B B EHLR IP Hulk D, B H HKME LA N.

Q) & N B2 5 HBEEMENENME L, WHTEERZT, FREFLTH
fhi Bk A%, EEEHEHRAAENEN (XEEFEE M ENMIE D BN B4
Huhk, EEERRE RN MAC BT, FARIEHND; TR B, HITE).

() HHEBRTE BN D MR BV S, NEBEERAELS IR BHE DTN
Tk A B, $IT9).

4) HFEARFTHEIENS N FEEH, WRHHERAEESRERP BN T B S
& AW, BHATS).

(5) HBERFE AR H, WEHBREEEHEHRPEANRARHES: &
W, AT (6).

(6) IEHRITH L.

XERMNEBBRA T, BRRIBEATHBARE N NG TERSE (LT
WA 2, REHEEEW— N EEHE, F%). BHERBE, JENNKN S LFIEA
Bas (B T—BkERmae), ERET —RHRE, BHEERAKGR, NERT—F
RS ER— . XS —SHMEBERTE, HIREIEEHMNE.

A AR — /M R e R B B IR B R R R . B, AKITEFERNY, B
AR, BN YEMERL. FEG—MERE OHME —ANERTLEE. FHik, 53
—AEE S TET—ABRHEE), i “BHZNSEBDNFR? 7 (L TFEREH
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2o ZEEFARAR T AR OUGENLMAE, BAEARESTANE A BiE
M. MR F—ANE AR . REZETEER: “mE%.” 87T T-A20, FiE
FNHZEBA T ? BEFTRER: “HAT.” XF, SI—AEO0, BMMET 22w
. XA, EMERAEAME, ERE—EUREEKB—AL.

LHATRIKE 1P REMRERBROANRETIHEER, TRAEYLBIHER—TT
R A R SL A A K B B R P N A RN AT SR . (BRSPS HIERZ AT, &K
G S BRI 5T AR E B X AN E RS .

4.3 XI5 FMANEE M

43.1 X45FM

1. WAL IP dbit 2| =45 1P bt

A REXRK, 1E ARPANET MR8, IP kiRt A % &5,

%—, I bhtzsE A FI A R ERRIK.

B A KHht NETERER EVEGET 1000 /5, T8 —A B Kbt K ERMNE
MU 6 J7. ARBAHIER T —4 B KM, HNERNENEGELZ, TR
XABEHRE-MEBHAN C thit, HHRERISETRNARE. IP HikiR%E,
E2AF 1P Hhbk 2% 8] f B RIS B R g 52 .

B, KB MEME S — AL S SRR RTF KK E A 4% 52N

F— BB LGS NIRRT N EREIEHMMNEN T B haE. FHit,
RPN EEEE, MEBMBRERMTEHEREL . X, QERNATLSBEZH
IP bk BIREAT AT — MIENE S E— LS, e SREHEMNEHERPHINE
2. XAMUEMTHBHSMEE (FEEZNFAETED, MEFEREHNERESH
B JE), RIS 4 B A 2 R] 8 BAAE 3 0 % R A5 5 2 RIS n, ORI s 2 P 2 R R AN LB 4
REETFET .

B=, RWRIP MURBRIE.

ARERESR, —MNEMREEHFNBAD LR —NFHNE, HREHFRH—A
FiH 1P HihbZ BT, BN RATTREE RS EEEN E TER . BRITFER —F I,
g — N BT REBE B SR VS M I A B R IR 4%, T A A6 B S B EL B B R AL 25 B O T F X 4%
S FERMBEH IP bt EEMBIX— .

R LR, M 1985 FERSTE IP bk X3 T —A “FRSFER”, FHK P
WA= 1P thib, TREBRGHAR LIRRE, FHERERBERE. XFHE
5% 9> F M (subnetting) [RFC 950], BLFMF Uk FMIBEEERE. RI45FM 2N BB
ERFRAETML .

RI4>F I A BB T

1) —MHBETZYEMNSERERA, TR NYEM SR 5 NE T A F M (subnet). X
SFMAE— N RN E R EE . AR LM E R LIX AP L2 2 DA F R R,
A A AL X IMIIPATRIR A — NI .
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(2) RI5rFWEIT7E R N B ENL 545 & T OL1E R8T M S (subnet-id), AR EHS
WA R T RRERIA . TRFEK P M ERAMAEH B ANZL IP thik: MK,
TRSHEHS. ML LT IgERERR:

IP il = { <MK S> <FME>, <FEH 5>} (4-2)

() FLEMNFAMILE KA A BA TS EHR IP HIER, HARARBTE 1P FIEREK
WS IR BB A B M ER KRR, (HHEABAEKRS 1P $EERE, HiZEHME
SHFMSRI BT, 3 IPHHERAT BB ENL.

THAFTF UL FREES. K 4-18 RonFBAHE — B R 1P hhl, W&gHht
7 145.13.0.0 (M-S 2 145.13). FLEKHAEA 14513 x.x FIBIEREPE R AL L1
HHS R,

T 4 bt

£ 145.13.0.0 14513311 145.133.101

14513310 ~ % 145.13.7.34
% T 145.13.7.35

145.13.7.56

=)

145.13.21.23

B M4 145.13.0.0

B 43 LT B 58
145.13.21.9 145.13.21.8

4-18 —A> B EM% 145.13.0.0

WIEE 4-18 FIMBZ R R=AFR (F 4-19). XERETMNS G 8 iz, Fb7ERmn
TTFMEE, ENSHAE 8 fi. 4= FMa5hl&: 145.13.3.0, 145.13.7.0
145.1321.0. ZEX > FHE, BINES BRI N — AWML, HMWEHmITA
145.13.0.0. {HM% 145.13.0.0 ERIEEHEE R, FEWRBSREEEIR G, BRELEHRIOERN
bk R BRI T

memmmommmceon

A Bl M4 145.13.0.0
FI43 4R35 Bk L 2R E 2%

145.13.7.35 | |

FM 145.13.21.0

y 145.13.21.23 é 145.13.21.8

145.13.21.9

3
g

o

P

. £
B

L

o

P

Ea

b

o

i

E

L

| P
ra

e

[

R3
145.13.7.56 | |

& 4-19 EE 4-18 FIML 145.13.0.0 RIS A=AFM, BEXTIMIR—NMLE
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Bz, BBAERSTFHE, P HIERFERENH. X2 TRE P IR T =HEH.
R5rF M R R 1P Huk ) EHL S X E AT RIS, TSR IP I FREINES .

2. TR

WAERTHRHERE: BESF —MEER GLEMHER 14513.3.100 ELFXT#
FH3% R FAXAEEHBWATIEER KBFM 145.13.3.0 %?

BAVE, N IP BEEIRME BT EERIE IV E M VT ERNNE R BHT T T
MRS IXRE A 32 ALk TP Hibk A & UL R SRR B 38R B 2 fH X F M5

(a) T TP Huht

(®) B4R IP Mt
ty Py |

-~ FRP
o= e it | 7
—— FREH 3 MRS S —— 245 —

(@ SRIPMAE =
e (L1

(e) ™ i}
PR 28 Hiuhit

B 4-20 P HuhbH) & FELAF RS (LA 145.13.3.30 /%D

B 4-20(a)2 TP Hubby 145.13.3.10 FIFEHLARM P 1P hbt4EH. B 4-20(b)2XNH
% IP b FREL. B 4-200c)2F ik =% 1P ik, Hatit, WAEMNER
16 LI ENSHEH 8 MfEAFMNE, TMENSH 16 M 8 7. HHER, WETHNS
N3 ISR RILg il 2 145.13.3.0 (BEARJERBES 1P Motk M4tk 145.13.0.0, A
REHRKFMS 3). NTHERHSE R, BETEHAEIERFER IP HakPRBUGH A
EROTFMEM bl BH2 R B/ =% 1P bt FM#ERL. B 4202 =% IP
HubE RS, Bt 32 A, B—& 24 A~ 1 FERFER—5 8 AN 0 AARk. FMIEREHH 1
XPRLT 1P kb A Bk — bk i 16 A4S0 EFGmME 8 AL F M5, TF M
0 X FHAER 8 fEHNS. BB RFC XATREMNE FHEEFHK—E 1| LIRELE
B, EERAHERETMNELFEAESMN 1, UAaBaRRAERZESS.

B 4-20(e)& 7~ Ry =4 1P Hubikf9F ARG A B B IR B 89 IP #btik 145.13.3.10
ZAIM “5” (AND) GHENLHTIXFZHE AND BHEBAESHK), BETHERKFMAE
MLkt 145.13.3.0.

EHFMEER T LERRE: AENEERARISFMN, REEFERM P fibki#T
BA “5” BE(AND), BUSLENE MLk . XBEAE R B 2% b 2 25k A 43 4H i 7] R
FAFIRE I B .

AP —T LRME SR, AL 145.13.0.0 ShEE, XHE—NFEMN B XML, HTFW
IR 16 NME 1 FHERLE 16 NE 0. EHHFENFX ML E (BB THEE R), HEHT
BEHFLZME BIRIS T FRERITFSME), EMKHEER 145.13.x.0 GXE x ATURRA
FEREED, TXLEMLE 7 AN ERE 24 ME 1 FHERE 8 ME 0. B2, fEIXA B KM
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FEMSMEOMET, FIMMNERA—FER.

XEREFRF-NEE, XHL: EAKSTFHE, BEREEFM, A2 EFH
TWAEL? XA AT BEETERBAR. WELBRNIIARENE: A KM% ER 04018
THERY, [EB7ERR AR B R PR FREEX — . R —MNERR ST,
AR 2 1% P 2% () F X HERS 3045 F BRI\ F IS . BRAF MRS 1 AL EA 1P Hhhik b AR 4%
SFE net-id EIFAHXTR. Fik, #FARATFREBMENSAL S FME IP HlkZE A AH
“5” (AND), BRI 4EERISH1Z IP HibERI R bR . IXFEMAT DAAS A E 3R % bk 28
IR B RNIE X B — 2K 1P Mokt B4R,

A 2tk BRI T I HERS & 255.0.0.0, BX 0xFF000000.

B K hE BRI\ F RS 2 255.255.0.0, 3% 0XFFFF0000.

C Kbt BRI TP HERD &2 255.255.255.0, 3% OXFFFFFF00.

B 4-21 231X = 2K TP Huhk () 0 4% sbhk FOAH 2 BRI\ T P HERD

‘% Wttt [ mme | ENEHL0 | |
}ﬁ%?%ﬁgifygﬂlllxllxiﬂ00ooooooooooooooooooooooj |
2 R M%E [ awsmee |
R 1 1111111]0000000000000000]
?gsf mé;fmhtl : ;ﬁ%‘@;;p;ﬁirzm%ﬁéoi
B ﬁ%f@ﬁf?ﬁl1111r1111111111111111111|oooooooo|

“th

B 4-21 A 3. BIM CAHIP bt HIBRIA T PIHERD

FREBR—NMEHL— N FHHEERM. £ RFC 950 FONEBM K ERRESE,
% R SR YE AR AR EE B ST B E S B, AR H CATEMSE (BRTFD BT IR S IFAEAT
Bha%. ERBBRNBERTOE—AME, BT ESHBRMEIES, EUH RS i
WL (1 FIHERD . — MR R SRR A AN T W _E A PN IR A7 RS .

BAIL—A B Kk Rf], HBIATCLE £ 057 MRS 875 . ERAEEKE T
B, BTRISERE T MK T MRS RMRK (IR 4-6).

F#4-6 B RMUM TR ERE (EREEKEFM)

FRS ML FRED FRIE B FRBENH
2 255.255.192.0 2 16382
3 255.255.224.0 6 8190
4 255.255.240.0 14 4094
5 255.255.248.0 30 2046
6 255.255.252.0 62 1022
7 255.255.254.0 126 510
8 255.255.255.0 254 254
9 255.255.255.128 510 126
10 255.255.255.192 1022 62
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gx

FRSHIGE F R TR SNFRNENY
1 255.255.255.224 2046 30
12 255.255.255.240 4094 14
13 255.255.255.248 8190 6
14 255.255.255.252 16382 2

R 4-6 B, TR T WS (subnet-id)iHH H KK . 7 subnet-id H n AL, MILFH
PRI REHES . BREA 0 A4 1 XHAMENL, MEBEERPHTFME.

Fhfly “FRESMME” HEAE 0,1, 15 F 16 XUFMIER, FHAXKEEX.

EEREER, BARECBON BRI RFC 950 3X, FMSAREALE 1 8
40, {HBEZE T/ 2k R 2 ik #E CIDR I 2 (£ 433 Hitit), HEL 1ML 0W
FRESHBAUMERT, B—eBE#E FH, ERBEROBBIMANEHERRERTE XFF
20 54 1| BIFM S XFEHTIIAE.

BRATTUES, HERBRDAHEPFNS, MG —NFWEEENENEREZ .
Rz, EFEABRZAHEKTFMNS, WFMEHERESEGAN M BTSSR ENBED .
B FRATT TR 48 P 2% B BAR B (—HFERNS ZONTFH, BMNFRFREEEZLE
M) RIEEEEH TP,

B ERTE, EEAERIXANEL: o TFREMT REME, BT
BERENSE ERENSK. i, AR— B Kbt H % A& 65534 4L, BF 4-6
FEE—THREF BRI —E /DN T 65534,

XF A KR C KB FRIRI St e 15 SRR, A TEITHEY.

[ 4-2) C40 1P Hilik 2 141.14.72.24, FRIHERGRE 255.255.192.0, XK M4 kit .

[##] FWHSL 11111111 11111111 11000000 00000000, EVEE, HWILHIRTHEAFIT
WL 1, HEMEHIRKFTHRANFTISR 14114, TREEKFENFE 24 0, FLMN
BB FEIFH R 0. AT RABN FEX bk b 8 =F W T iHE. RATREIE P #ikt
AP =2 Z#EHRR, BT LURE 5 A H Mgt (F 4-22).,

@rstithEsw et | 1 . 14 ] . a4 |

(b)mttﬁhtm%3$*ﬁ%:iﬁ$u| 141 . 14 .01001000. 24

(c) FMHERDR 255.255.192.0 }iooooooéoooooooa

@ P s TRBmELAES [ 141 1000000. 0 |

© Mgt (EaHimES | 4 . 14 . e . 0 |

B 422 MgHhhEFHE
FER, £ P it AR SEs M sE RS . B 422 FoOMAKRE
%, AUUN T BRI P R, T IERR PR AT UXEER S 1P il
[ 4-3) LB, ZFTFRBEHCA 255.255.224.0. AR bk, FHHERIBER,
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(2] FEMEESEEE MR 141.14.64.0, F EHIRIZEMAR (B 4-23).

@atisRRn P | 1w . 14 ] .

(b)mi&htﬁﬁ%3$*ﬁ%:i&%ﬂ( 141 . 14 .01001000. 24

(c) TR 255.255.224.0 1100000{00000000]

(d) IP Huhit 5 F RBIEMAS |

@Ml (EA+issE | 14 . 14 . e . o0 |

Bl 4-23 AR RO HERT 5 AR =) A Y 4% bk

AT UL, AR 1P AR R T MR LS AR R P k. R, A
FIMRENYCRRARN . £ 4-2 7, TSR 2 £, ENSR 14 . 6 43 5, 7
M-SR 3 Az, EHSR 13 0. FBXHANGF a7 MEmE—AN 7R fskE
LB A —FEH.

TH#E SRR T 7RG R EFEREHE.

432 {EHTME D HRE K

TR FREER T, o8 R B O S B 3)

AT LERS, FHFMRSE, BHRLAGEUT =A% BRI,
TR AT —Rkithiit .

ERIDFREER T, BERERXTHNEEDT:

(1) MBI HEE IR i & 4R B H () 1P Hudik D,

(2) FTHWRERNEERZ T X HSEEHENNEZENETRE: HEMERTM
IR D ZNiME “5” (AND #1E), BLERREMAHNKMLE HukILA. #ILE, TS
HHFTHERS (BAREFER D #HHiEnhl, EEEREERMRIEE 3, HBRMA
FEER. BN ERZST, #IT3).

(3) HEHRPH BRI D BReE FHEEH, NIEHEREIES B BRTRHEY
T—BkEE A B, ATE).

4) MNBEARFHE—IT (BRMESHIE, FMRE&ELD, F—Bkbbt), AREPHFME
WA D ZAiAE “5” (AND #1E), HERN N, # N 5iZTH E KM HaEITE, UL
BIRAE IR A ZATIR A T —BkBE 88 B/, PIT(S).

(5) HEBERFE NN E, WEHEREESHRBRPTHEAMRINBHSE: &
My, #AT(6).

(6) IEHRTHBE.

[ 4-4] B 4-24 E=ANTFW, BAREZE, URBHSE R PRHESBEER. WE
FEEH H, B EHEN H, BiESE, it R IR H W H, REM S HEERBKBHRHN
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h A 3
128.30.33.13 R E’Jf‘-ﬁlﬁﬂﬁﬂai (R BRI B E)

TR M4k 128.30.33.0
%{ FRHER 255.255.25

"128,30.33.1

#®
®
@

FR2: MgHuhk 128.30.33.128
1283033130 ['te |~/ Fpfis 255.255.255.128

& &
011283033129 & (M 1253033138 $

1] 128.30.36.2

1 128.30.36.12 \%W: P& AL 128.30.36.0
TR RS 255.255.255.0

R,

Bl 4-24 EHLH [ H, RESE

[#2]) EEHLH, [ B R EHL Hy RIER 24 B a2 H, B IP #ik 128.30.33.138.

FEEN H BEERTHREREAN.: REMXNMIH, RAERTM LT EET
R B EL A T P9 b (2% R B8 AT I AT A 2

FEEN H BAFMAE “TFWH 255.255.255.128” S HKEH H, 5 “IP Mot
128.30.33.138” ZEMiAH “5” (ANZEAHEAT AND #4E), 84 128.30.33.128, EA%T H, K
P& iiht (128.30.33.00, X H, § Hy AER—MNFM L. Filt H, AREIETHE BT
H,, MiLARSFM ERIEABEE R, B R KEK.

B2 R AW — AN EE, ERRBRPZEITIFHRA LI ML k.

%E R BHRPHE—IT. AX—ITH “FWHEE 255.255.255.128” FIWEIH) 441
“H il 128.30.33.138” FAIAH “ 5”7 (AZEAL#AT AND #4E), 5H 128.30.33.128. &
JERIX—T4 K B M4t 128.30.33.0 AT HLER. (HHUEBEARA—2 (BIALE).

R TESSEAE THREZIT. AEZTH “ T 255.255.255.128” Flizs- 41
“HRE M 12830.33.138” ZEALM “5” (BIERAM#IT AND #1E), £ RHBE
128.30.33.128, XANEERFIE ZATH B FIM 4 il 128.30.33.128 AHILED, HBAX AWML (F
M 2) MEWRRNSEMEIRHENNSG., TEAFERBHEERT . RIIESENED
1 BEEXMENH, CEMSME—NFMLD.

433 Fo4r3Egmit CIDR (FJiE#M)

1. PRI

Xy FRE—ERE LRE T EBRNERREPEDIMEE. ATE 1992 FHEHBEMIR
AR =AU AR BRRAAE, XL

(1) B KHHETE 1992 FOHE TiE—¥, REBPMEG £

(2) HEMETM ERIEBRF I E H2EEE AJLTFMEKELEAD.

(3) B IPv4 Fthilk A R &K £ FER . 722011 &£ 2 A 3 H, IANA B IPv4 Hulit
CEFERT.

LB T AT R E 1994 FARBIEE™E. Fik IETF BRI R HERA TS
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G TR R AT & IETF AN EERE=ARER T ENKZHN &8, FHE
IIAAL TPve TAEA f1 530t SR BT IR A TP B 7] R

F SRR 1987 48, RFC 1009 FE48EH T 78— R4 F R i I8 o A R 6 A LA AR
TR . K FMER VLSM (Variable Length Subnet Mask) R i — 425 1P Hhhl %
BERFMBEZE, £ VLSM K& E X E— P R Ty E4mit5i%, SREXRLFETSSE
13 [6) B HHi%#E CIDR (Classless Inter-Domain Routing, CIDR HJEEE & “sider” ).

CIDR HFXEMFEBEH:

(1) CIDR JHBR THRGHT A 35, B 50 C RHbht AR KI5 FRIBEES, FiaeE s %
H 4G IPv4 Rtbb2s (6], I BRI IPve A 2 BT AV EHCM B4k 421K . CIDR 1T
32 AIf 1P bt RIZ ARTE RIS . IS 2 “PEHIR” (network-prefix) (EXfEIFRA
“BIR”), FRIBHAML, RS MAREHEN. Fitk CIDR ff 1P bk A\ =% gmit
(fFRTFMERS) XEZ T HREHLE, EXCRTSENAERmIE. HikR:

IP Hudk = (<MK EIEE>, <EHL 5>} (4-3)

CIDR & “$44%185%” (slash notation), ZLFRA CIDR igi%, BI7E IP #uht/aT i Lk
R 1, RES ENERIRET &S IAI S

(2) CIDR {EMKRTB LR FELLRT IP HibbH B — “CIDR #biir”. AR EaniE
CIDR Hubbth e i {FA— Mkl AT DAANIE X ANtk SR e kbt CBRS/Mtil) sk
Hihk, DA HubbsR g, BN, 41 IP Hudk 128.14.35.7/20 &5 CIDR Huhkdedf—
Ak, MAERTCER_#ERRR, HARE 20 AEMNERIER (A TRHEZER R,
TR BT K 12 fLR TS

128.14.35.7/20 = 10000000 00001110 00100011 00000111
XA Mk BT ) St B e B/ AT B R M ik T AR D5 (AR -

Bk 128.14.32.0 10000000 00001110 00100000 00000000
BRI 128.14.47.255 10000000 00001110 00101111 11111111

LR, DL EXFHMERIEK EN S EE 0 M4 1 Wik, — AR BERE
FAEIX /MR 2 (] bt . AAEE . XA 2 Mk, AT LA Hubk
R BN AR Bt X AN kY. B, bR HakEIE A
128.14.32.0/20, 7EARNTE B bt LT if i bbnY, W ATRIXFE R LR FR N /20 Hihk

NTEHEFITH AR, CIDR £ 32 ALHHblEfERS(address mask). HuhtHERD H
—& 1 fl— 0 HER, 1 BN EERENGRTRMKE. B CIDR AMEHFMNT, HHT
B BT — L WX 48 318 {8 3 -1 PRI 2 A0 7 P HERD, BRIk CIDR 8 A (9 st 05 1 v 4k 52 RR A F
RIFERD . B, /20 HodbRAgMBEHERS R 11111111 11111111 11110000 00000000 (20 /NESLE
B D, $kicid, REEEMBFHRIEMUEED 1 M.

HIREEE, “CIDR AMEHFM” 2# CIDR HEBAE 32 btk iEE FAENT
M7B . (HAEE—4 CIDR Hulb3RiBAL, 398 R] ATEA B4 AARYE & B o i — &1
M, XEEFRERE—NMEHRMN— G EN ST, ([HF IR S B M
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HETREKL, Flin, FAMOMBIMIEER20, ST UESER SN 8 MM (EIFEN
FHSHER 3 ARG TR XEG—ANFMEIMSE TSR ERK 23 7 UFERH 20 A
FIENSRERE 360, HIZBLMMEREE T 3 L.

RIRICIERH —NMFARRER TR — 1P Hubbst, SR4ETHh—SEEER.
BAIEHI AT .

40, Huhk 192.199.170.82/27 FAMYUFR IP Hibik 2 192.199.170.82, 1 BT XAHtk
BREIME RIS 27 60 (BT S ALRENS), FMXAbbsa4 32 A 1P sl (2° =
32). BRI EMITEEATFH, XA kR R/ HEERE 192.199.170.64, & Kbk 2
192.199.170.95. BAARIHREITERXAER . Wb RSF 1 1 0 WREFR K EE I
FIR— 1. REREFNNFT . FREEX—DNFEHR#H 82 A i HRREp
Al Ak 82 B &Z 01010010, BUHAT 3 A1 (X 3 Aopn L&l 3 ANFHR 24 A% Tl
28 27 A1), BIEEE S MEE/K 0, B 01000000, T H#EHIH 64. Xtk 7 Huhkk
B/l 192.199.170.64. BEHIMEAENF KRG 5 A& 1, B ololuml, %++
BEHIE) 95, XERIRH T HubkHAr i oKk 192.199.170.95,

BT —> CIDR HibtHH R L bk, FrUATERS R P i FIF CIDR HuhtHskEsHk H i
Mg, XFpHbE IR A HE R A BEBE A (route aggregation), EEEK HF K — NI E A LA
RREREG R MBEANS BUWLEFA) Bh. BERSHHRAGEERN
(supernetting). WIREA KA CIDR, N7E 1994 FF 1995 £, HEEMH— AR SE
7 BABE, TfEHT CIDR 5, £ 1996 E—NMEBBERNTEHA RE 3 AEA. BH
REH T B 38 2 [0 088 I BE(E R A #, MR T8 BRI Eas.

CIDR 2B ZFEA, Blan, Hbks 10.0.0.0/10 FIRHEH 10/10, R S5+
P RALEELERT 0 B BE . F— MRS T IERENKB RN EEM—ANES*, .

00001010 00*
B ERS ¢ ZRRNAHS, MES * RoR IP HitHHENS, TUREE

e

4

.

AN B2 8 MABHUERY, FEMTRIANTEA B — i EE,

xR 47T HHTREAK CIDR dubbdh, R K £ 29080 1024, WKRTENT 13 5
KT 27 EBEM . £ “EBEHthhtE” PREES 104 0 WEH SRS,

F4-7 HEFBEM CIDR bt

CIDR B B AHiHH BERMHEE HETEESENHMEL
13 255.248.0.0 512K 8 1~ B 2Kak 2048 I C %
N4 255.252.0.0 256 K 44 B K 1024 N C %
ns 255.254.0.0 128K 2ABEESI2ANCH
16 255.255.0.0 64K 14~ B %8256 4 C %
/17 255.255.128.0 32K 128 4~ C 2%
N8 255.255.192.0 16K 64 N C %
n9 255.255.224.0 8K R2ANCH
120 255.255.240.0 4K 164N C2%
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&k

CIDR B & Bt BE R HYTESIENMEY
21 255.255.248.0 2K 84 C %
122 255.255.252.0 1K 4N C%
123 255.255.254.0 512 24N C %
124 255.255.255.0 256 17CE
125 255.255.255.128 128 124 C3%
126 255.255.255.192 64 /4N C %
7 255.255.255.224 32 1784 C3%

M 4-7 AR, B4 CIDR Mt —2 R 2 HEERE. REEIUT

4, CIDR HiltHREEE THA C Kbt (B—A C KHMihtl 2" 1%, n 28, Xpi
“FIRREBM” X — & 1A IR

i/ CIDR BJ—ANGFALsh 2 7T LA NG Rt/ ie TPv4 FOMuht 8], AIRER P HEE
SEE S K/ME CIDR bk, RTES KM R, m— A 146 P Hbk, #E
RELL/S, /16 /24 NHAIRSEL. XBBARRIE.

B 4-25 45 i )2 CIDR #ubt RS EAIH]F. e ISP O A btk 206.0.64.0/18 (4
LFF 64 N C EML), BEFEKRFFEE 800 4 IP Hudk. ISP 7] AL % K% 4 B —/ bk
R 206.0.68.0/22, EAFE 1024 (B 2'%) AN IP bk, #XT 4 ANELM C /24 Hibbk, &
Z ISP A KM T 8 1/16. XANKZERE T H HHX AR K S ZoRibib R, W& RE
BRI AR, CIDR it R AT EN A S EE, K2R AMKITRFEN 5K
AR REFHIRNAEERF L. RESHH —#HRR ONEF R g —sEHR
APAEN, L ERFTERHPH—ARBEWER R ZHHIMRRETD, FEMNSEH
ZINIEL ARSI HhEER 1 VE B R4

ISP

{()’ 206.0.64.0/18 e

206.0.68.0/23  206.0.70.0/24  206.0.71.0/25 206.0.71.128/25

206.0.71.0/26 206.0.71.128/26
206.0.71.64/26 06.0.71.192/26

206.0.70.0/26
206.0.70.64/26
206.0.70.128/26

206.0.68.0/25
206.0.68.128/25
206.0.65.0/25

206.0.70.192/26 ==z W%
—% g
BAL| HibESR ZHRR bk
ISP [206.0.64.0/18  |11001110.00000000.01* 16384
K% | 206.0.68.0/22 | 11001110.00000000.010001* 1024
—% | 206.0.68.0/23 | 11001110.00000000.0100010% 512
=% |206.0.70.0/24 | 11001110.00000000.01000110.* 256
=% |206.0.71.025 |11001110.00000000.01000111.0% | 128
TI% | 206.0.71.128/25 | 11001110.00000000.01000111.1% | 128

& 4-25 CIDR HbhkHeki 4y 2545
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ME 4-25 ATLLIE U E B b IE R A RIS . XA ISP HHA 64 1~ C KWL, WRAX
Al CIDR K, M7 5% ISP KB HB S ENE M RESNEERY, RFER
64 NHH., EXRFAMLREE, BRRAFTHERERAEN—/IE 206.0.64.0/18 #EEHKE] 1%
ISP, [FAIH, XAMKEIE 4 NKR. 7F ISP AR HEBIERERT, HFMEH 206.0.68.0/22
BATHE. XAMEIFHRREHNREE. LFLEEXDMRKFEF—RBBL, HEE R EHA
ERRERANRE ML, TR EMMAEFREIRENRRE, REHREMNRRKER
BT T — S HB0H. XHEEE TSR TER (Y TEL T BERIER.

ME 4-25 TEREHHZ#HIETESE, BN RPBEHEESAREN —EH
(EPRYRRABI ), RAGMBRTRARE . MERIEEE, HiBRAE St BmEL. m
FE=REEMF IP #udk b, RIS FMREMERTRETK.

2. HIKHTETE

EfF CIDR B, BFRAT MRS FcEE, 1P Hbk b MM ENSXHEA
WaHEmk, FHEBBRPIONE HEGHNARE. X6, §1M0EBH “NERR” M
“T—Bkibht” Ak HEEBERBHERNATESBIFPLE—PTRER. IEHRER—
R BRATR X L LA 45 R A B — 2% B e ?

EHHMERRE: NENCEERPEERERKMNEIREMNEE. XYHKFKATHT
BiZ (longest-prefix matching), X2 F NP HTEMC, Hibbptsh N, K bRk
(more specific). KA ILA XFRARK LR S KERE . v 7 Ui B &+ 5142 UL AC 19 A%
&, BAMLLARTE BB FRITE .

BEXRETRMNARAE ISP {LE KA ARNBHEREEL BN RMAEST KFEK B
B, BEXAEEXZECHAN IP Hihttk, Fik, £ ISP WEHSHEHED, EOE
BLUUTHATE, Bl 206.0.68.022 CK3) F1206.0.71.128/25 (JUF). BAERE ISP Y Z]—
ANEEER, HER IP #ht N D =206.0.71.130. & D 43 BIF1EE B % X H AN B KL ZEAr
# “5” (AND #1E). # B HZEA AND $1EM S RIGINFSE T,

D #71 11111111 11111111 11111100 00000000 ZEHiAH “5” =206.0.68.0/22  JLED
D A1 11111111 11111111 11111111 10000000 ZFiAH “5” =206.0.71.128/25 ULEL

AHE S, WAER—A IP #ulk D v UAERHRFREIFANBHMNE (REFMNR)
ZHEAHDLED . IREHRKATHILECHRE, M2EFEE, BREINSEREREE—1E
fIpgE (MU%RD, BPigEERNILED Ak 5 58 BAR B —1

MELERIWHE R LLE H, iR 1P k2 —H a8 KA CIDR, ARATA LR
SPTER IR A BOR M ECH bR, XA AT KRR/ B IR P B B H . i, BT LA
FRI5 IR, —HX 5 E—4> CIDR Hihkdk:

HuhEH 194/7 (194.0.0.0 & 195.255.255.255)4> B2 BRI 5

HuhbER 198/7 (198.0.0.0 & 199.255.255.255)4 Ao A dbE W

HhhkER 200/7 (200.0.0.0 & 201.255.255.255)5 Br4h FH S MAT R SR ;

HihkBR 202/7 (202.0.0.0 & 203.255.255.255) 7 Fi s WA K FiEEHIX .

EFHEE A HEEREEE Y 3200 HA L. X PR ECHLE BT VB AS 1P shik S
BEALEMXE. BRFLRTTURKEFABHRFWTELR. B, LEAFEREAEILER
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IP itk (CREERMIEH 198/7 hAH—ANbh) #eRTATEER— MR bE, FEit
HERHRFEH—NTERIT T .

B, 7E{EMH CIDR X8, HECMEIHbEE BN A B A Bk 1P Hilk. 3
EETLEHEHM IP Mt E B ERSELG 0 EENE, FAXES RS IEETE
IENLIISE R IP #ihk. REXFE, CIDR KERCL#R T IP Hibb#ER % H #.

3. ER-X&REHRBHER

f£H CIDR f5, HTEIREKITRLE, FHREARNERIESEEMERT. Lk
MR E BAR KR, BRI/ S RO ERA FRRA— AN EER . Fl,
HEHR RS AR R BE HIEZ N 10 Gbit/s, T KIFHK N 2000 bit, AB4 B B2 mE M 24 F- 2
FIE e ALTE 500 TN (EIEN S Mpps). BRE U, S ANFE — AN E R A R
£ 200 ns (1 ns = 10708, EM, BEREDMBROFEQRERIEFEN. o LERHES
WS FAR BT B8 S A A0 A S R B R B, X — B AT R TR A

XF TG 73 2 g ik D % BH 2R ) B 187 B A R AR VA B RN BT A AT RE R T SO AT IR R 3R . B
w, E—NHEPHEE D, ME—NTRERIMNSITRKE M, BhMN D FREET M MR
—AREHIH, REERBEERPEIMNEIIHR. FrREIFRKITE RSN T EERNEH.

X AT BB SRR B BB AR B R MK BRZ . BINWB 2B mRPEE XA
. EXFERT, FEMERT 32 R (BfF 32 MHNKZIRRE —MEEENBSH).
MRERE—/MESR B Kithlk (B)/16), HEEIR 16 k. WM TFELEMHAARAESH, X
FMEREEZRN 31 KADLERER.

AT HATEINA R ER, 8% RIS K mik 15 B R RAIE—F R R B
d, REA LT FHREGETER. XERF AR X &R (binary trie)®, BR—F
RREMRIR . 1P ik WA BIE R ERHERE TMR T SZER TEEMKBE, T
X AR PR ENBRRAREE R PR S k.

K 4-26 F— Mol RIEA X RERIEM . BHLAHET 5 AN 1P bk, A TR X%
R, TTLLERBNNTE— IP bt M—a%(unique prefix). FTiEME—RTZR 2
ERFEAR IP thitd, ZATRERME—F . XFEHA DR IX M — R SR — X &R,
FERATERE, RERSMME—AT AL HIT T .

32 fif IP Mtk ME— AT
01000110 00000000 00000000 00000000 0100
01010110 00000000 00000000 00000000 0101
01100001 00000000 00000000 00000000 011
10110000 00000010 00000000 00000000 10110
10111011 00001010 00000000 00000000 10111

B 426 F 5 ANRIRMBRI - XLE

@ #&F: ZE&(trie)KH retrieval (ER), EF5 “ty” MR,
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MZXLRNBHAETR TRREREZSE 32 2, §—EXMNT IP #btH—Ff. —
AN IP HUBEFEAN XA RFMNB R, RE IP bt ZAME AL, Wh 0, NE—FEH
FEBMERT ANETH; WA 1, WEATH. REHEEEHIENE A, WEHEZZ
B . KR, BERM—RIRNRE L. BT —REDNT 32 A, FEbAME
—BTBMIE R X RBRIEEEEART 32 B. BEPBSHITLMENS 0101 XA XL
RHMEAE. ZXELRPR/NEAB R ET AR, MEREL S/ FIEZLMT R (st
HH A B AR AR, TAZHRELF UM FERRNX KD
25 rp X R bR R 0 BR 1.

REHR—/ IP #uhtZ 10011011 01111010 00000000 00000000, HER IR %Mkt B ELE
WoX8REP, BRIINERLLER. RESHKN, BRE=AFF (BIFTZK 10 BFHEP 0
B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>