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B1E THTRNANSBRE

TEHLNER T HHEAR SBEEARELE SN, vHEHR SRS B, S8,
. 2. WROBREEMSRE, ENZLEFHEL, RIMEWESF. 4. X
. ®ix, BRITEMEFRNREELRAYZ — FEMSHNERFRERETRENRS &
WHIERL . ATMNMEHR . FOREEEMMIR. MSEREH. NERESMERE.
g TIPSR MG R, Internet YMY. MEER. MEKRSRESHEHN
AL R

L1 HENMEEE

1.1.1 RN

1. HENREREY

RS R— NS . BERSIEER AR, B R SRR
B, MRS S R R A

MFIE— Ui, HAp S RRENT, WSR2 FREM A
AR BERAH AT REAERRAEBIG? STRERHEE, MitEANSH
SR L EA =LA

(D XA, BERAMANY, RERETITRESBNRLRE S
BT VESE B FARRT LA AR

(2) WESEMA. BUTARAAG, THEHLR L BAR d A T
VUALRRE. RessstBA MRS,

(3) FAABEMA. BUTARAAG, MR —S BN, REE
B DNEEEA, HARRTAN B, P R B S L — R, B
THERSGMELE. FENEESEE. XERERE HERLH, BMSEREE
a9 B R ,

PR R TR, WA & R MR, A REFIRBER
FE SN B2 378 R 8 . ZE DL R 16T S 5 0 S R4 0 JLA B FE 7

o XASEEEHATET . BRLAE. HIMFTERL. TURHEL. THR

GEABORE, BIFTHENRE, HEEEST.
o FEWIE. THMERRENIE, AEEERE. BARE. KARE. Wi
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EHENMEHNRELE, BERFEHLZZEEMGE. &EH.

o BFUBAEMSE. ETFENMLE, BUEHBETFEE. BTFES. BTFRIT.
BTEXE— RGBT ENNEZANARMS L. BENA. 5542, 3
EF Y. RECRXHENEEESEERIHENMNE . FIREERSE
HATM e, EI5E. BRiT.

o iEfE. BT, BIRHEFRASRZ BRI, R HTET ASAZER
FRRE, BEREERM .

o ERHH. AAMETLURLEREFT TS, EHFEENMREERS, F4ET
LIEmhE %, REEINE. 7

o B, BERARRME, MNTFASHAKDR, TEZKTFERFEDIRERS
CHIEE. FIAMSRESMHERIRFIRNE, BEETHEWEE, AfBR
FERMETFRAE.

2. ITEMMESIERE. REHER

15 (communication) FiR{EBKfEH, BIEH—Hm R —H#TE BRERERL
¥, HEMREHHEE. THEFHENRERINERRE.

BEEHSNERE, AMIEENBRERBEER. EEFESFNEFTAT,
FIFE “d” Sk BHEME T EMR B (telecommunication), XFPiEfEE A RIE.
W, ARSI R, EJLEARZEIE. HiA. 6. EEENRE, EmART CERE
MIENA. :

DLESEE N EE H BT MRS RSN RiEN AR RERNE, AFEEENE.
BIIMEE.

DLR AR S0 B ML IRE RN L P4

UL 0 B BB SL I PSR R E 15 M4 .

HEHRERTENER. BEERAEAHNY, TSIBENELR. BE. o
BR. 4. . W BIREERESRETENMEHEREEER.

EFRREIMLE, 7300 ERME T —SaeH, HICGhiEiEHENME.

BEEER KBS AN A KA EBE, BEME. BURE. THEIMSEZES L
=WELE, ERLE—.

112 PRI

1121 HEHREEER

MM EE, HENRSAEEE. K. =K.
1. & '
O FHEULMHWTENRLRRE, SRAEN (host), HAERS host FE BRSK 28,
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B 43 host 78 472 F L.

@ BINALERNL (FEP) BULEEAENEGEFEHILEN. (CCP), AFKE. BK
iR, BMESRM CCP M.

OF3:: xﬁﬂ%ﬁ%&%,xﬁMHﬁﬁMﬁﬁmﬂ% B AR MY ELER A
REEE R4 . ‘

@ BELHE, AESREESN— I EER S, SFEREHRNT
5 F5 7108

2. ¥

FEFLMBRERLENRSE. HFEHFAERRER TREMT.

3. iy

. ECHE =R HPiEEHs e Smedn g, B
SHEFTESERThEE, WSS MERIT EMRENEM. TFXRE. hiRHHE
PRSI D, — BNV REREE. Fht. ZHEs. RmERS. BoiE
#. FSEE. ZEIBEER. 5. $EESR. 22FH. HRETERSI

1.1.22 HHREYMSEThEELR K
MInge b, BN MR T MRS TRESSER. P RET 2R

RIAE . TPiEFohee, AT FEREEREmIGE. RETFRESTHENLRS, &
& PPN TEMTH M EEEERE. BELEE, 0E 1-1 Fix.

T | AP TR

B 11 AETRSEETH

MWTAEAX LEE, eI AN Rib &R0 i O aEmk. Hhihgss
SRAPFPERERANEI, SO RXENMSERERHIRAR, Hib%gEHRE0ER
PR H RS, Wl 1-2 FiR.
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B 12 REBEA%ENY SE LR

1123 HEHNRGERARK

MARERLE, HHVINSRIETEN. a2, ZHil. MR, BEREK. A
FIFRERFEAERANR. HPHEVABE A IARSSE, MEMETEVER (i
HAMERIW USB #AMK), ASEGEBRME, TRECETE, TR TIENGE
B AR EHUER PSS, BT ERE A MEHRE KM E. R RSEIFS
REMMMEPHEE, HAEMARBIGLKEHUERRINSG . AHIREREEHA
_ HEFASE. ADSL WiHfRAS. TLERBIFRASTLH.

1.1.3  HELREE S

1. BoHEES A

BTG E R EILM 5 0T KM, IR, SRR

o THM (WAN) —BAMRER AR LK.

o WM (MAN) —ORE—MEX, —BERT RN REAR, aTFERE—
BNEITEM .

o FEM (LAN) —AMEJLHRBLTXEERE, %L, BEME BEMNEH
AEBEAR, IERERZRER, RERERTBEAR, X4 2 -&MRE
KA. BMTTIKLUKMFFES, XFXHNCLFERT .
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o MEM (PAN) —BIEXEAEZRNAMS BEHHIMLE, — B mE/LKERE
W, ATHFARE. HRETRE. PREVENREERS— N DIRIKFLE,
LIRRTLER T AN E.

2. fERMElaSE

BRI STV RS S A BRI, BRIML., SHREME, WERME. [

BEREEFEALTA.

o BERMLE. RAPRLRLIEATHEIERER, WA 13 for. BRERKHNIEA
REMAES, WENATE FTHLR. AREARMERFAERIR.

o BRIME. S RRBVHEIENUA (T NARRE P REEME, W
B 14 fim. FREERMETHEN, AE—BRTHRIREHHE. ERMSEK
MR REREE, BRMAS, BB/, FTEHE. RKESAER, PO
R

13 [REXWE B4 BERR%

o MEIML: FrAEYIEOREERE N, TLUZRR, HayLIRIF.
HESRARERT. ARNETHAIR LESRERTAER, AEAR
Thig.

o WHFL: WmAKREREN, REEKH,

o MBEMLE. —BHFRT, FMTAEDAREBRESHMN EE. FRE
MBI BRF . PR RE R R R TSR, RAREHER, RBRAR.

] BLR IR S A R g 2% B TR AH SR AR R A B AR B 4%

3. IRTRRAGE

AT BB RV R 5 AR B AT B M 4% . SROCAT LR . ST M AR SR,

o SRERATHMSE: RIS E R RZ R —&TR0ERHTREEE. 8
BENER. MR, WTERSIER. BARRLRER TSR MR R iGN
%, ZRMENNRBIEERAREE . SRIRERFIFRRK, TREEIFIA
KBER, PMETHTEREH.

o WMITHME: KA/ BIEM LR L. Bihl. KB, KRESHERY
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BRI, REBELTANE. FTAYAKIEREFERYT, SRLSRSHNE
BRATANA, BEEX—SBREFTEE M A, MO RMEETI%E
AR, XRMBRRATME-HRNSE. KNAR: © TUEIFAL
BAR (TUAAZBEAEAR, AAZRNED; © TUERRRER @R
FHEENES: © TULR—XNE. B —HHF, X2 nternet (IEAR: @
AL S © TERBRES. SR © MNEEFY, M
BifE RSB MAEAREFY: © BMNBHER: @ B MIHITFTLELR
R, BEFSMITFSHNG: @ SnRETER, BAMIHADIFHE
2, BT7EBEIHR 2 WA BETAR ST A A

o HUEAHME: WIREHME, HEE RS BERS REE I B 2 KB sk,
EEA IR I E A, LB BARAE (R, HEMEER
HRAEE. BRASRITRRMSNR AN, TATASHRA: O BHARET
B, © ANTHERED, WNEhEHANTENEPRED; @ EHIRMEL;
@ EEANA. BENERMBEE T UERESAXHRME.

4. HREHLSH

SEMHLEFR, FHZEH0SRNERINRE S TR, LR Ri%

BUBORAZE, TS P W, [PX M2, TR 40 WiFi F%., BFR%S.

5. WERERNTRIE

BAEMARTS AEENEHEEMEFH KL, HLMS TN I NRLE RN

%, FMBSMS., HAME. HAFRMEE RS, TR T/ NTR . M.

UHMEHR,

6. $RFI P SRR ERIRE S

5 P 55 A B ST RR B T DU M LRI 40 S B 0 . B A PIRILE B .

1.1.4 PIRERER

1141 HESEREH

W%k R G M R 3R M v SR 4 % A LR 4 R vH DL 4% A 51 B 46 5 SR T AR
ThERmIREME . EEESE, BUEVMEPRZR. &R0 AR E R #E 0K
#£E.

MEERER, METHRMNESL, FEZERGUNTASTER. MERSH
HHRBEETLENRME, BN ERENETD BB REH.

7 ERER RN T

O ZFEZEFmFEN B8R, BTER HEXHLATRED.
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@ &BIRERIE SO T RISTIATTE.

® REFTEXN LERMUY, RAERHTERHENRS.

KB LREN, BRESRENER, NRREIBRRERLHFAE 1 B & 2
By e , BB, BETAEGEE—EENAR, ME 1 BRATRAYEE.

BEH TS EIRREEAR, B n BREETEN n-SKE.

1.1.4.2 #0O. iSRS

BORIEFE— RN HEEERZ R I ERL.
PIBURARRAR T S BAR RIS RERAR Y 2 2 IR ST AN N e ik 3 SR

=85 ¥ .
HiNSEOKXRNE 1-5 Fix.
YA BEE R4 B
i
wlin 30 B el
nin-1 £:0 n K f n thit ialis n IR
n-1 $#HY n-1 k%
BEE
| PRIEA T |

B 15 gEOSH

. BRERBHEHSY LEERENIIGEER, SEREARAEHASHTERENR
%o REBEITREE A (SAP) $#R4t, Wl 1-6 Fix.
HHEAMEREMRE T4 5 =3,

(m+1) (nt+1)
mEmR/ e

ntl B
WeARS RERS n B2
(n)SAP (")SAP

(MiREGRELE

1-6 MFRMEVIF L
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1. HEEHENRS S TERORS

H [ EEMRS RIGIEAF W, WRERIERE, RETRITHEREER, 1%
ESERE BRSO, R ERNRESEANARENSMX, UMREEFRERE
iT. HLEnITHRiERLRE FMERNRS . TEEMRERIENTEFE A SRR LER,
FERBYIEN, HERE. W TFEEEXHIRRERMEERETERNRS.

2. AHERSSEHNERS

A E RS R T AR BIBR R EA TG MAR NS, ZNEREMRL
WA AshEH, MARMFER. FlmcHEmRs.

TRE RS RO RESRET A NS . HRNE, dRESLH. Flm
WWW RS, &/ i BIIR %88 SOX I U SO R ANes

3. AIERSSFUERS

WHRARSRIEMSGRARE. MM, REVH, RAIEHIEER. TREieXTE
M. WA RS RIEMESRRIEEBIEN. WHRMERE Bk, MERARRE
IE®. T8, 2—FRAMAHIRS .

1.14.3 HEE%BAL

AR5 BB .0 SDU: hSERA - BTk ShREM BAA R B . 2B N BRIRS$E
B 56t A N-SDU.

SIS E PCL: S5 BUREME B . 28 N BHEBUZHIHE 824 N-PCIL.

W EIESIC PDU: T BER R AL, B N ERHINEIE 8Tk N-PDU.

=FZ B FRHN: N-SDU+N-PCI=N-PDU=(N-1)SDU., H3AF#iTEME 1-7 Fix.

LA [ ey - o [ EHL B
L5 data EEI-UA L5 data
4/5 — o 415
B0 5 4 B B0
114] 14 data 4 -4 [H4] L4 data
34 B0 — — 34 BEO
3 BhiY
W L3 data NEEL 3 3| 13 data
W R —] — 23
' 2O # 2 B B
[12] 12daa 2] |2 2 | 2 L2 data 12|
' 12 B0 imP 12 280 :
01100011100000100101 | | 1 1| [ 01160011100000100101 |

NASAA AN
WAAAST

() 01100011100000t00101 @@f
M1-7 BORRMLER
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1.1.44 OSVISO 5 TCP/P (kR L5HER!

1. OSI##&

HE FabrEit 4R (International Standardization Organization, ISO) F 1978 £ T
—AREEREHEDY, FAFBRREELKSEEE (0SD. OSI & 7 B, MMER®
WA DEE ., BRERE. MEE. 02, &58. ®5E. NAE. mE 1-8
B 7R

_________ BB . e

B FRE I —_—

_________ SEEBR____ —

e BB TPDU
EETFR

(B BephE )

- R || A% |~ Wli% | »a
— BB - BB R Wi
o pm |l gm || mm | wn

R R |

B 1-8 OSI Elg#

OSI Z2H M F X R M TR T .

YHER.: fEeEs DEVEEA . WERTHN TERBRERE. e ot
X BEBGSHA. MNESHATHRG. EEERNME. DEXTEY, FFAFRY
HEERR AT R A MINURAFIE . s THEBASE DL R

FomEsfR: EATRAEEIRNTENGE. ot s i, 758 BiR4t
REREUER, HETEEES. REERE.

PS8R TR - B B R Z AT B i PHERISH). pRsl e, &
ERCHIERPE. MEREHFEERETMKNEST, BmEXHRAIEFTME.
fefinfz: ROST-IREIATRE. BWHRBGREE, RIERSURF N ESRME. BaEMx
ik, ‘

SR BNl HRENSRATEYHEATZ MNKR, REGEEZ MY, &
HME LGN T, ABRASSHERE.
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FRrBE: EMSHERR (AEENER. B4R, nFS), REFENNRZQD. 4
FARBERS . AFEERRTE.

NEAER: MAFAEHKEHRS, W E-mail.

OSI Rtk 5esE, BERFEFEER. BRTE=2EHELNN}, HKBZREETH, W
HEEELXTA,

2. TCPAP &%

ZEEHBEVREE (DOD-ARPA) 1969 ZEZEHIS ARPANET BT T
TCPAP HH, WERIEEERKAIMBEOE. EBRFME. £HE. NAR, WA 19

iR o

B EHLA ) *H. B
4 Wi B E Y o

| I
3 ¥ | fEED ]{(_ Ty

I I

2 | mpm |-EREPE L ggm

[ |
1| mgEn L - PO

B 1-9 TCPAP BRZEH

MEE. #HME. EBRMEEE X THMOHXTE, ENgENE—HREY
i E LHThEE, HhASERT .

N 28 EZE i DNS, HTTP, SMTP, POP3, FTP, TELNET, SNMP.

FERE R EEYE TCP, UDP,

HEMEMEEDMYA [P, ICMP, ARP, RARP.

TCP/IP #E 5 OSI BLE f) KB MR RINE 1-1 Biox.

B TCP/IP F AR MU FZ R/, BAESBRNEE L.

F 1-1 OSI#E5 TCPAP &8I Lk

OSI %8 1 TCP/IP 8 OSI $#8 TCP/AP %
AR BRE Mk 2 HER R
BEE PREME
2B AFE - RO R
R EHE
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12 HEEEE

121 EdEmiEmtE

JOCGRYE, IEh—Hm R — S B TH B R E R SaRER . flmEg
AE—BRR, RENEIREBHEY BEVAZEBTE RELTFARELZHER
B, AAMEEERRE: TTHRE. RBT4E, WoR Rl aiEREmitEil
PR AEHE R, BAERER AT LB, B 19 HEKANTFHEN A BESHEH U
K, AERXMEBFETEEITREARAMCGERR, BRT —BEZEHNER. BRK
MNEEE, RAZISHESBREENBRFTE. BT, ANRXEAEY, BN B,
BRFER. AETEFR, HHEETIHIEETERMN TS — ek Pt T H B
B RALBMAZ BT RIR A HIEESR .

BERLARALREBAREE, CEFMNERTRANERETERE. BEE
Rfes, MACEAEARNERTELOIHEBREREENETESR.

1.2.1.1 HEEES

1. {|NES

R R EE BEE, MESWESEMBSHERBRHENR. EREEEES,
HBE AT LRIt T LR B FE/ . BB SR ” BEEETe, M “BFH” R
REDENAGHEROLABESE.

2. {5i8

EE—BARRRAE AT AAEELNEE, B, —#EEaBEsas—
£ REGEMN—FBRGEE. MEERNTERXEMNGTRE, WUHE=MHEEFK.

1) BITEE '

BTHEERF AT RANEEMEAERFHRNZL, UHRE—&FE, TLE 1.
BT R R Xk,

2) ENTHF

XY THEF BN T H AT LREE B, BARGERE R,

3) &NTHE ,

X TEGIEFR/N A URN REMERER, BEEERAFE.

3. ¥k

HFREPNHFEFESHTRRARABTEMES. — MR RNE— I E e
KR FESEY, ZNKHRIETEE.
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4. EHREE

AR RA KL A SR UL A oA e B A .

1) MEteimiER

PEITEMER N TR GER., FOHE. FIHEE., HEERSE, TRREN
I 6] ) Bl 18 R G A IO EAN L (RS SRk 40, BARBEE (Baud).
| BRARTRERATH AN 1 MET. XENETTUESHER, HaUR=
BRI .

2) 15 B

BERAERERNATHRAFERER. SRS, cRrBRRARFEE RS ES
I —HERIE T, BRI R R (bps).

5. #zh

Frigdlsh, RIBAGFEENEWT, HFESHHEBBHRIARN T RAE R @]
MENERRE, EYFEGERAPHAESTHRN—MHFRRENS, B FSHE
et B, B ESENRRR EAERZRBER, mAM L.

BB FRAE. RS HERERHE. REERARANERENIBIRFIIA
M ERE, DREMFEEREZUMEEHERSEN. Y7 PoEn, Bahdr=
AR, WHEEMRSET LW, Bk, —BBERENRE. BB -
wERIEhRfR, T RGN E e Bl ELi I R R A B AEX T iRl shat i Tl o B
FIB KIS RE. WA EERD T, REMNEAASR, 1

ﬂﬁ]@ﬂh%—’-xwo'%

1.2.1.2 fE4dEdR

AHEFENMEHMENLERITER, FHTRSHEHREERENARTERR
REERN,

1. HE

ik, BEMETRESARGEEMES, —MeeENESEERBTFSRR
ISR R AR R, e, —AMESHHRERZRE S HEMARSERS BT S HR
EE, HRER, WRAREBENESEAMMWRE, BORHK.

LBERBARAEEFESH, BEERNARAIBFEEREENTER. B
WL, AMBEHR “HR” EIBFEEFREEN “RRfdEE" mRXE. Fit,
P28 ¥ B R FR1E — BN B R B 18) 4 MR B RS X MO LLIF 3, AL R AR R. Hlim,
— AR R 10Mbps, FEOREGHEEEE | TR

ERAHERBEREFESHREBER, FHFRERHEHRAFLE (throughput).
LRMAF, FHEFKASUREMLSS GFTH. WiE0 kXRx.
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2. MR

RHERIE— MR AN — PG — e B R — 3w M. JE, HEh=
AR EH

1) RIXRTZE ,

RIBETEE SRR M EE, B SIERREER R E N T BB
HERFHRERNR, EREARIEIARFE ML REEEE, JBE I UHR
REpENaE. EREARE:

MRS AKSE

RIEMIE =
fHEHR
FEHERBEIEAGE LMREER, BERIBBERE LXEREE.
2) fEHBIIE
EBNER BB EGEPREAE —ENER ML RN, HitEAKXE:
FARITE = b
BRI A (5 L s I R
R 7E B S AR R R T, BN 3.0X10°kmy/s. ERHIETE P S5 AE At i op
MM B LU TE H A B — L, ZERK P AR RAN 23X 10°km/s, XL
PHEREELA N 2.0X 10°kmys.
3) AbEERIE
AL TR IE R BURER T AN R BT - BB R AetE ., 4F
I EE BB B 7 B AN R B FAFIRHEAT S I HEBA R RE, Flk, AR IE
FKEEENRT RSP LNREER, YMNENEGFREKXE, L&REMTIRBE, #
NAER, KBS TREBIERTT K.
KR BRBFIN ST R ESHEEZ .
S T = 3 I JE+ A% I -+ A T B
FEVENRSE D, HRME (Round-Trip Time, RTT) tHE— N EERIM ST,
BRARMNEEFT ZEBWE I, FIRZEFICE IR B BRI HHRIA, BHRBHNRE. Xt
FEROME, FRAEERFES PR RN R &SR RS T
HEPEOF R FES MO AR, TREER LN ERR L., MBI 5%
PR A RN E—R, MNANEERRHTEmMMR. MHP3HE RS
A B R Rl U T, R E A E R kR R A
3. HEHER
PR ENERR N ELERER, KBNS —EANER: HE
WRE, B

B SE T FEAR=FEHE I 2 X H 38
B, mRE—X#RZ ANEEER —FTENEE, HEHLTEENK
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B, #EMASTEENER, WE 1-10 fir, BANENERRETEMAR, e
REAAR LR 3.

B 1-10 HBREEFE—MFH

MR R I AN A R R R EEN, FEAEHELYTE—A SRR
HZHl, REHFBERIEMEN. MRRIEHFEERTA H S E ST RELEHE
5, MAXMESREBRENFFEST F—EHENE, BaREHERRBIZEES
ZATRE R SE 2 AR EH BHIOSEE. B—HH, MRRETRERHEE, PSET
REBAES, W2REFBRFETHFHEMLE,

4. RBER

EREREDRAKSMESHEER, dTFWRSE, &%, BATHRURRBREE
EHLW, LTFRIEERE R E S A MR E—TTRER, BLERRA TR R
1. RREAREEREE, SEE— SRR, REESEAHEEPRES RN
PG ERR AT, BRS P.RR:

B = lim o AL
e AL E AN AL

1213 HpfEinSEREm

AR BNBEESEANAR, EEW S AEBERNEEES.

R R RS SR AMHE BRBE TR YESHE—SETURERE
AdE, BEESHBHENNE, RARLUES.

B EREBARFESREZERNEF K. SESHE—SRARNERA
¥, HEEAHESHBMEMMEN, RARFRES, AHERIEEES.

AR REFEIEREREGE, & LCRAFEM AR T2 —#1TE.

BFHERE (CHEFIFT) —~ R BEEE S~ EEH

HFHEE (CHFFFD —~A%AERIES (MODEM) —Efl{&H

BRIBIRE CGESE) ~RAIEFERFS (CODEC) —~HFikm

BBUE (CHEUSEF) —~ SRS S RS
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1.2.14 BEHEEmSHEHER

EHRRARESRALT RN ERRIGEET XA —FITX, RRAZXHE
SABHEANEFERARAE R ECWBEERE. AREWRE. ANEREEFTEY
PR FRIRE AR —For R, SRR ERTHMKR R EREERNES,
FHIXHE S HERERNERRERAFEREGERE, WHRRATRE.

1.2.15 {&HMiRE

BT EMNEDRE, EMEFRAEEINGESNRENESSERAR. M
BESNE, ZERFISHT EAEINERTHETHFSHRRE. XREESTE,
TGRSR, HiF 1 I 0 SELLSS 0 ks |, B EmMARREAEER
. FERTEHGES,

1. 3R

AN R LG SBEREEEREMMmRTE. NELBEMA T, BERT
EREE B RA T RN, NERAEERNH, FRURERMKSHURFTAENE
B R

A B ANFEREERE T =408 F—MAERLEREINES HRE L8N
BE, REXH, BRESENETERAEHN. BRES. F- EHREEERH
BEWAIMREARF A EENEE, DBRHE. BB RAE SN, TR
RAEMEERE, FUBERKESSHM.

Xt FE—ANFIE A AR LR IE SR, WEBOCREER PR RBR. BA
SRS, RIEBHNESRELFEUERTHEHA, BREFERIERERN
BETR, FUWEFEZRES. Al —CERE, FSFERESK, XeEEK
ABHPHBEESHE. XLREESL RERESTEER, XNARERIEHE
9 BF B3 2 W 3T

N FE=/RE UMEABATFRHEE M ANAEERATHSE. ¥ TEF
FEIESRK, BECAERRE RSB URREBRRETURY, &RUSERNEYS
FFE. B—Ro5s R AR IS S R

2. RIETH

EIREBRALEMNAMEHRE, IHBERAFTEN R LESHEERMEE
R SEN. E—MFROESIED, POFERERESEERR, TR
WRILNESEER, X8, 5318 PR MG ER R R BAEREE.

HFE S &R RS R FRHER NG S BN RR N ERER. ERTE
AR BEFES RRERMER, —MLITHIE SR e H B3 abitr e, 3G
SAMOHEE R, TEREEHEHE EOREE,
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3. IBFE

BEERRSERN AR RE, LREERMERZ MNELBANTLENE S
TR, BRETSAHEE. AIRBIRE. B, Bk 4 f.

g R B4 BT RRSIGIER, EHIERERTRENERN AT, AR
EERRE. BEETURRAY N=KTW. P k AEH (1.3803X10-231°K), T HiR
B, WA, JREREFRASSDUARNEEME, FUERARE, TAR
RESE T IRE, BIMHERE RARRAE T LK.

LAFHRRE S HER AR, ATEESBARGINE. RRRRENER
FEFE—EHNES, ENRERERMIRM, ZaiffH, XEEFESTEYER
FEFEHR, HRER. BRRSEAMAMERELEET - REREREN, BL=E
P RFIRE .

PUEESERZ LT ALERES, X—RESEFNLLZ B E BB S
g, ERSEBR T HURBEESREMESHRMB AP =L,

Rk p R R AR I BRI T I . FEAERTIAI L, B ] LA AR i i B g 5 U
i, #FEERERK. EFENERGBEAMESINBET, WmAE, UAEBERER
e, BopR A ERUE S — R OLR /DI, BX A FESRUENEERR.

1.22 BdB@fERY

1.2.2.1  FEBERGHER

BUREERENBEAAR —REFEREN. Balum U RBCR PR W REE=E
4, W 1-11 FroR.

o

-1 HElE AL R

5 BT BBUE BRI, TR —REE, TOEALTULESR
&, AR, MOE. . BE. RBEHRES. SAERNE BN
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PURESERT, tual LR .

REREFIEERERUNEREREETAMOERX, FZENTFESRFEN
BRFENGERNEFRE. REREE—MEEAES, THREHKTSHRE. 845
A%, HMCHEERLOVRESHERR, BEFESERERHESHIRERS.

FEREAMESNEE. MIBEMERKNTIR, TONFEREE (ALK, 24,
KAAE) MELEE (. DES). NEMBRAREHERROBFES, £t
REHEHTRE. REFERETM AL RN TERLRPNRE AL F RERMIRT
EESHARTREES, LEHEHESHATHES. FERH, WREHAGEK
EFSV RS, RWRRREFRET S AN, HMHBEASTENARRS.

B R EREMEEARERAFER, FERARRGEREETREMER, KMks
RERERNEAGFAR. ERREBRE— BEHRS, TREHEFSHRE. BMFS
RE, HWIBHRE SHEEOAENE SRR, BHAE SRR VNG SHBERE
BBF,

B EERBICRIAREBHINES, ETURA, BTURNSERE.

EREERFERFESHEXTR, BEARETUE B ARMBERENET
BERL FFEFRENERME 1-12 Fir, ERBMESRE, Bk, SBRER.

fERGE

e

1-12 P RGREE

RHEREBHEEDRELAMET UM ~ENINXT. BREBGEFEUES
BHREBFRET, MBI (A/D) . ERFRET, FHRHE—REHEHEY
RSB AU MERREF RS, ERREN B ESHTLE, ZREEIFESN
TR

RERBRABHTRESERAS BEOTANERFELRAER, AR EAERR
BR, REEHTEN.

BIEEEHEISE, NREEHHFESEELAREHEANEED, WAAFE
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FELET, TLFEEFERS. BEE. WEE.
AR Fﬁﬂﬁﬂrﬁ%ﬂﬁﬁ%ﬁﬁ FIEHRBNEREEEEERE.

1222 HEEEER

AT REGBIEAREE, RINBFEE—ENRINEBERSTRSET, &
TIHEFTSERRBR A A RN, EAMESHIFTERMREURFRSFTH;.

EMEFIELLE AR, MTrERERBFIETZREIN. BE 1924 F, REHE
wam)ﬁﬁ%&Eﬂﬁﬁﬁ%ﬁTm%E@ﬁﬁﬁﬁ$%ﬁﬁ=

HMREFENRAETARER =

B w RERIREFENWR, BAAHE (Ho). -%{L;% Baud (7&4%). 1 B AE
kiE 1 METC. BIfEMER B ARIEE,

BATMEE A NS RHER . FEuiEmERET TR EEAS HOHE, W
H I WA E TR, UBERRT TR ERAEERE T REHNBTE 1 &
£ 0.

HTHELHEEEZRRAENNES, FTUERREIROARNESR, ROARE
FHENHETREBETES M ENERR, XRFERASTHIRRSITE.

1948 %45, FR (Shannon) FAFRRKERHESH THEZMEAHHERAETH
MEEHRBEEARER. SRGERETARN, TUHAA>ERE. FEARK
REEAEME R CARTA:

C=Wlog, (1+S8/N) bps
b whEEREE, SAEENNEESHTFRIIER, NAFENBHNRTREIIE,
ZARNFHABFRARK, BRYA, FHEAFWERFETRERILER, WEERHHR
FRAEMERREE. EEENR, FRANAEE: REFEEHERKTEEMRBE
WAEREE, R—eRRIEMIERERTEHIIER.

1223 RHEAR

T EEAMBURER RA ST, BENTZANEEE B EERREUL
WEGLBEH, XRNEZEBRNREZ —HRRERAS.

1. EAFEHmA %

[R5 il B 77 ik A4 R P L 7 SRR 25 T 3

ERSRIETT NS, BROTMRETE B AT RMRER, BEHRLA—3. &
fEXF AT R AT LT RP STRFEERNE, S REENTUFRHE
AEEREREA, BB EET AR MR RRAELN.

FERBRITEEF RS, UEHTRERETHNAMESRRETE, BRETRX
AGE—HRAME S REBHIEFS, DUHBHMRETE—BNEGR. ATRSHTE
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FRERMBEEE AT L —NREES, RENZENE—{ESEZRPESHEE,
Eit, FBHTEF - REXNEERLEFPRTHGEABL, ERERFHMAMRERE
B, :

2. FEFHEHR

AFMEABEMRD. FRHEL. MEASNLAFE.

IO VALY 7

AL RIS BB 8 B BN (5 5 P IEM s B R SR (5 5 R . TR R R
HEFEBAFIEN B RBERM. SASHERERERENGES PFEALTIIHRML
R SHES, BECHIEXANETHSAE SR RIENSRSES, W FM HI5H5E.
MFM H45%. ABRPERRIERARELTINARSFMES, RERHIELE 0 1
MEAREKRE, BIORRENREINBFES PRIFELE L, W HDB; 45

2) FHRE

FRFEZUFFRERAA, AR IE 1-13 fin. —MNFREMBRERER
HIBARALSN, EFEETAWMAL: 1 frse, 8% 0 "EM 1| AL AHERE
1EfE, BIA 146, LS AR 2 47, B4 1. EE—NFR, DHALUEHRAIITE, LMEIES
2R,

- g | e

—
e
o

/0| /0] 1/0| 1/ | 1/0) 1/0 1/0 1| 1 1 1 0

170
g =
fi

= — AR -

58 __| &

S
¥y

B 1-13 FRFRBAEHER

3) WL

BTGRP H0 07 i RAEWLZ RS BT IR [RIR, A R SR IR B Fr s s
R B, ZFHEHEMS LRAEFIEARR, BTUOGRE T Hih .

(1) FFit#e. |

FRABER — MR R R DT, REH— A FBARH A S KT
TH, BT ERZME, RIERFBIRENF I, Fr RS R T —
WU FFRADL .

ZRTERNEEEER: MR ETFRAENP HE, B0 s F 4 Hii
RIGERAL, SRWTCEEEE T —WEITaAL, ERET R BERD . BBy
I SR EIA AR A, RN AL RE T BE £ > F IR E A,
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(2) WFERHERNERARE.

WEFFHA RN EBARELEE RSB AMI R F/ARC, EbfERNANER
FRic. BR, EfEEsmT, mRMNEBREFFHIAERSBFBRR, BoSERN
CEUERER . BRI IR, RAER B UK E R IARE L FF
FI R R

(3) HAIEFTRE BIrkik.

WA BB B AR R B B AL 01111110 /EAMI T IR G HATE. AT
A BB P BT ELAS I 01111110 BHRB AW B RIFE, REH SR8
B 5 LML 1 B, K BSIFERBEEA AR 0, ZEBWOT K RIESH 5 M1
i, W B3R R ER M — A b 0.

(4) PEBRLERIE.

VRREE PN RARAL 17 RBERR-KERTX, SR “0” FERK-RBTE
Xte X —NEERAIAE P INEE — KB, FEMOE S BN AL

1.2.3 HdRiRR 5405

BREFLEE N LS EY, BFFREARFHENRTESH—ER “SEE
7, SRR RS SR —ER “HEH 7. FURFRREN 2T R R,
R AP EREE R RYGE . #lin, BRIESEBNERRERTIEEE, BHEL
REBRESA MBS GHE L. — R, BIMBERME T Ham T AR oo
MUESHHFES.

1.23.1 HFRIBEDAHFES

X FEEEE, BSEmARERSNREHEREARANBERERERHINZ
BHHESFE. Fw, TRERRETF 0, HFRERFE 1. AASHEEXFHRET .

HEREAEHARBEESE TER, ERRE—MNERMA —MRTTE, FER
FEMors RS MR RHTEN. NWRAH 1 R0dE, ERANEAKEREK
HiSE. MARTRETEE. A TRREREE, RBEFESENMFRILNEL)S
HIEIRRED . DARMEEE 555 (AMD. WAkt 8 BEHKRT (B8ZS). =MrEe® BEXXR
3 (HDB;). nB/mB B%.

1. SMITFHRBINE & SMRTISHRT

SMEERETERBES —MRICHES BRFAMEERRE, BT 1 RE—MAEAR
BT — MR KB, 59T 0 MR R . XFPRIS T4 AT AREFfE & —
AMBFTHIE R R A B — SR F iR, RIT BT RBRAERSES, BREREH
SRR RIAR RS B NM T — 5. £48UMSRISHNE. FETHh | WE
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R IR RS E—ANME IR E AR RSE— R, FHEITA 0 MWHERT RS ITH
B35 E—AMEiE R MR R R .

2. MRS (AMD

AMI B4R E 1-14 R, RIS “0” B{5h “07, [RIBFFIHRY “1”
BT #E R+ fi-1. BTAS “17 BRERE, mBEEURRIBRETRZSHHI
M M T ERIRE, FaRH ARG, BREPEL o d2e, ARTFEn
RE.

BEFER 1 1 0 1 0 1

+1 T +1 5T

1-14 AMI PB4

3. AR 8 THEIMRED (BSZS)

B8ZS AT AR AMI ERE A T IR A, 7E AMI FERE E1ET B8,
HEMmT.

o MRHEIA—ANE2FH 8 MH, JHHAEXA 8 MAZAHIBE— kP AE, B4

XA 8 e 8 4~ 0 #i4wiS N 0001.1.01_1,.
o MRHBIM—NEZH 8 MH, HAEXA S MHAZWHIBE— Mk AH, B4
XA 8 A 8 A 0 #4RE52% 0001-1.01.1_.

4. ZHEEENREE (HDB;)

HDB; BB E T AMI BBMIBTE MR A, EaHESRHAE 3 MR, TRT AMI B
MEETE L ARF TR AR il 3R R A 4 HDB, BA RN T,

O EZHHERE, HESEHI 4 ALLEE “0” 1, AE—A “0” BEF 4 &
“0” 1, BE—A “0” B “V” BEAC, SRR YRR A

@ & “V” BSIEHTRESE.

@ 848 “Vv” 1B, 7V’ BESNEEASBN S FERE SR,

@ B V7 B2 BN 5ZREEE RN, R=SERSATRSH
BE “v” BRERMNAE, WREEHR, BEILE “0” PHE—4 “0” H “B” H5E
R, £ “B” BEEFEH “V” BREME.

F: ¥R 10000101100000000011 31T HDB; 488 .
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EWF5 1 0 0 0 0 101 1 00 00 0 000 01 1

) \Y \' \Y
@ \'A \'A Vs
® Vi 1.0 1,10 0 0 V.0 00 V.
@ .0 0 0 V. 1.0 1, 1.0 0 0 V.B,0 0 V.0 1 1.

M EERBITFATLLEH, JFA VvV BZREEESE “17 AFHAR, “v” B
SPREBU— NS5 22 BEHFANG; 5 “1” BAIBREAI N, F—NMNE “0” LRAB
BEA. BTUAZEEBUREEIT HDB; SRS, 7EWEIRILR5 DR AR ME S A
FRMER, FEEX “V” 1B, FEMEREDEE “0” h 3, WE—ARBEEERZIERE
1S, EERE “v” B3N “0”; SHARHREBRAEAE “0” i, MEHEA
E “0” WREEBHEKEHR “07,

5. nB/mB 3

nB/mB 348 n AN ZHEHIKBARET R m A THEINEE, mon, ELEFHEAE
2"fh, TURWEHTRF 2m-2"

TR A MRS P, NS 2 9 4B/5B. 5B/6B.8B/10B.64B/66B. 5B/6B
RN 6 fr —#HI 64 FAA PRGN 32 MIAFHEEHTHRI, KEBENER 1-2
7R« ZGRPR S| R AmRp, (AN S %R, u&ﬁﬁgf?ﬂcﬁ“l F“0”
AT 4. 5B/6B i3 RA I T k.

o BIBERFFIhBAHTE 0 FE 1 MUK 5.

o BN, 0BAMEMEG GRIEFR) FE3~3 BEAZNL, X—4FETH

FRBUH.
o BHEAMBFMER L1 M, THTFBARD.

% 1-2 5B/6B HTER

B it =gl

EER YIS
00000 110010 110010
00001 110011 100001
00010 110110 100010
00011 100011 100011
00100 110101 100100
00101 - 100101 160101
60110 . 100110 100110
00111 100111 000111
01000 101011 : 101000
01001 101001 101001
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g
At Biti—ABwE

E#HX iz,
01010 101010 101010
01011 001011 001011
01100 101100 101100
01101 101101 000101
01110 101110 000110
01111 001110 001110
10000 110001 110001
10001 111001 010001
10010 ] 111010 010010
10011 010011 010011
10100 110100 110100
10101 010101 010101
10110 010110 010110
10111 010111 010100
11000 111000 011000
11001 011001 011001
11010 011010 - o0i1010
11011 011011 - 001010
11100 011160 011160
11101 011101 001001
11110 011110 001100
11111 001101 001101

1232 HPEashEnEs

HEUE S REMEMRESRERE S, TH dcos (ar+g) KR, B HHHRIR. M.
FRAL = PP 2 — BUX SRt B TR A A R W B RO AT R

1. EX0BEHHE

BEAN BT EE LT L.

(1) 1@ 54E (Amplitude Shift Keying, ASK): FIREENIRIEELEBEHRER
B, THEKHMAE, HUBRERE.

(2) FiBE#E (Frequency Shift Keying, FSK): /S iRBHMEL IS/ HF
g, MBBEORIE. AEFZE.

(3) %84 (Phase Shift Keying, PSK): M Bk A M EZ\HHFHIE,
TR MR NRREHAE. '
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A 1-15 Briaf i RS S . MBS AR RIS G F . 2ASK FHEE
IREEFNIEREN 0 A ARAEHFEIEMN “1”7 M “0”; 2FSK T ABFN R HHES BE
AECFHARR “17 F “0”; 2PSK P 0 AL 1 AL RIR ST HARI <17 F0 <07,
2ASK E S EE 26, fo RIGTTETHE. 2FSK (ESHHIMEM G T 2ASK (52, #5%
HAF2, AfREZE. 2PSK fFSHIMRMEAES 2ASK. 2FSK AHLL RBILHY, D 2%.

BiEE 0 1 0 0 1 1 1 [ 0 0

2ASK

2PSK —t—-

B 1-15 ZHHEEB . SRR

E_ARGTF, FSEEA—R, RRE—MEFOEIE, b TREEENEHE,
A A AN HAEEAT RSl — TS, » DNHISERTLLE 2" ME, BAAS 0 XA 2"
ARERFE—A, e, B RIS RN o 65, BIOEOXRTHNTARER:

Ry=Blog,M

Hp Ry HECREZE, B ABATER, M ABNEH.

2. EXRIEES (Quadrature Amplitude Modulation, QAM)

ESHEANSEBEE, B LEEREN TR RAOEEER, Rt &7
HMAMFESZEPER, BBOTF B/ M ZERRANOIRE . SHEFARALIRBI kAR
Ko —Fhi5E AR R T RRRGSHRIRIE, MEMEA. ERREASEE—FEH
FIHEAR, BESEEMABRIESSE ', B MIRARMHERNGESRNE—R,
— AR ELERE, — AN AR, M A ERRE S RTRHEE A MQAM, K
EEAREFA:

S(£)=Csin{ wxt)+Dcos(ax)

MQAM IS SRS REIE 1-16 ME 1-17 Prn. EREGIZES, ZHHHES
VAL R i NHIER, 2HIFRREEMAK 2 MZHTHES, B 2/L THdE
ARk L BEHIRERN p2logl MIES A F B, BEHAF/MHER, W AMELLER
90° () IEATE AT G, B4 /58018 MAQM 55 . fERBURMARIAESSE RS A
2AH R K ZhEE .
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ULBHRE
R LT
WA | TR

TR

i 1-16 MAQM 2 EIER

e T T mabs | S
— - Aegy | | BESH | SHRR
ARG ] | BER | gy

y

Mg

B 1-17 MQAM B85 EHIE K

1233 #BYPSREBANFEES

BIBHE RIS AR ESNE — PR HERE S R k. B%, ES
WEEALER—AR8A TFJ‘JH:RW‘%%E%IJ%#EBE%W%M%%f (OEHFAE, BRI
ERFF f(). MBEUHBPFELEE, XAHEFSIMERIARGMERES. AR
JARA TER % K e R AL R 5 £ RI AR RBEBUE B F (ORI ESRIE ? e 2 3 ] DAS# o
XA 6]

RERFERE: WR—HRIEIUE S f ONREARSER fo LTHL TR
R (220 F=UD B, FRBRIBEETF LM L2 RERBEEIES £(0).

BEREFS LOF, AU EERTRBT . RENFTEERE, b5
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EARMEL A k4RSS (Pulse Code Modulation, PCM). 211 PCM H394]
BRI RES A .

B RBHERERESANERE, tRRRENARE N EFESNEEES—
AEREAT. SRRV SRBIMEERESEREL, HESHEARENT
WHEU, +UISABNAMRE, BEA |

4= UBMEESTRARE
RIBRKIN, REBEREL—BUZRAR, WdiZEHAPOE—MEREN.

HERIMEE, B o A =35 TR, BANKE n SRIGEEN
ZIAKIERA:

N=2"

Bl —AMERBERM R ETATER N1V, 1V], BEE% 033v, XAZM PCM
WG 3 R, RSB RERNSD?

HoeR i N=2=8, A=2X1/8=0.25.

MBI B R mSR, WX 1-3 fin.

#1-3 femBR
T &K g  # R O®
-1V, -0.75V) -0.875V 000
[-0.75V, —0.5V) —0.625V 001
[-0.5V, -0.25V) -0.375V 010
[-0.25V, OV) -0.125V 011
[0V, 0.25V) 0.125V 100
[0.25V, 0.5V) 0.375V 101
[0.5V, 0.75V) 0.625V 110
[0.75V, 1V] 0.875V 111

BEBIER 1-3 7740 0.33V HEN 101,

BEBEKRHFEE 101 5, WEBIERE 1-3 FBA 0375V, RENR 0375V~
0.33V=0.045V.

1.23.4 ERBRENABRES

BREE S hBRUE SR AT TR, ERARMEIEASKHARIE, BT
XRBIREREFRERTAE, BEEXRMARERREEERH TR,
HaHESR—HHFAMASEMIERRNERNGES . BHEERTAEHNGESE=
MARKAHHEAR: AR (Amplitude Modulation, AM). 835 (Frequency Modulation,
FM) 5848 (Phase Modulation, PM), HHBE¥ AR IBIBMEM. R R
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FESHEERIBEE SN EEHEN, MEZHEAGSHRMBBRERBAE
LHIZ, BrLAGERR A B .

1. B8 ,

VAR R — {5 e TR I8 110 0 R B o SR A AR L BB B BF L T BB AL AR . BB
IBELSEBANEET RN, MERENFREATN. BEERESHRER N

sam(H)=s(f)cosaxt

AP, cosat AEB, sORBEHITRFHEFES.

2. B3

SR — M R SRS R M R AR IR R LB AR, Eil,
B R RN R B R sh, TEENIEERHERR. FSRESRREX .
S (®) = Acos[ot + [ Km(t)de]

Xf, GAREFBRAREE, mOAREES
3. i34
AR — P R AR B AR B B R AR IR M IR AL TR BB AR . Bk i
MAEENMERIE RS, MRENBEERHERK. HHEREGESHERERN:
Spy (8) = Acos[wt + K m(t))
R, KpeARFHBHIRBIE, mO)RRAFES.

1235 501

ATRBBFEREHTHER, FEFENAFMRESHIEAT, SublERE,
VHEFRRTEZ—. BTV HEGRATY BIEEAR, FRduixtTiimitsta
ICA 8, MESMILREERED, FERDRAERE TSRS,

PR S R 1E R L ARSI 98 R K T E AR BUAAE 5 0 3R (EE B HLAF
), B5REBEESHRELX. BEAE: MEGERHTREN B, FIRESHREN f WF
BUESHREERFRZLIL /B FAY HEF.

34 f/B=1~2, HIHFBESHRIEATHEERERN, HRAEHES:

3 £/B>50, HHFfESHRERTRFERWREN, FARFER:

3 f/B>100, ESHAESHRET KT ERWREN, HAY EE.

T HEERAT LA AU T ILREAER.

1. HEEFEFIH 35 (Direct Sequencing, DS)

BHEFFTHEAFRD, BEHEH0EBLHBIVFIIHEENBETAR. TERE
HEZRAT LAY RES KM, E&EoR, HARMNT SBEIBHTREY . #
RERIEY RESTREESES, mE 1-18 718 1-19 P, BEAEEIFFIRE
FR K TEARERNER, TUZRAFS RS RER T X TESREBNERE.
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%R I —_ d(u,n) Q @ s(u,t)
clut
m 73 Eiop il
RER A

1-18  EEFFIT MR RS REE

5() MW ) 9 w2 |ve) | g |dm)
T s kB B T
c(u,t)
bk m J§7)
S || nrts

B 1-19 HEFAY SRE KRR REE

2. Bt3% (Frequency Hopping, FH) A

FEBRUT R, BE BN SHBEZ IS FIEE, REbE—MAB B
2, EBENRBERE X TEHFEESNSMIGERE, mE 120 fix. RER. &
15 XI5 ARIE R -SSR — 3, SRR R AT S8R . £ — bR a1
BEET, FAPAT S ARNGEEEREREFNE EENANELR, — RN ETSE
—MB R B, R — MR RIRI R

) [ | o ]
B8 || wns TR | msen
“ww | [ owe
il A )

By N

B 1-20 BMEFRZREE

3. BEAY (Time Hopping, TH)

FEBEE AP, BEANME BRI RE TN, G R ZNEIEF RS,
PAZE & H 7 BN o FE B — AN BREEAT . B R S e R IR AR E A SR 8,
AH R M ZE SRR B R A R .

4. LRIEIAMY

SR SR TRES B T FREE R A, RAMNBIRL R — MR R A5 -
FAFRER R NAHEA TN, UMESHFRERR.
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124 ZEERAEAR

R RIEET AT, WRMEEFEERECHN, HRIMRRREK —Fhimgks
AR FH BB T EREZ N EARR G A — &L, XRELHEAER. 2K
SARGER BETERENERITEN, REX—E s BHEE— RN
i & AT R, BT, WBRHRREBRS BAE I ME R AR E.

ZHREANEXENSZHRER. MOZHREM. BrZRIEA%.

1.24.1 BHZHRER

B ZE M (Time-Division Multiplexing, TDM) #i#, HESLEKNSERE
S AR, REEEANEBRESENBE EEAES, 7S5 8 5 g 5 i
R, §—HBHEREAN—AMESEH. mE 121 FiRiER, 4 MHF A, B, CHID
HT A EHRER, 4N RER— NS AN, A2 E AN E8—/ TDM
WP & SRR, AP ISH AR AN M. B8, WA
BT R P AEAS [R] 6 et 18] o i RIS B 330 Y 6

B 121 HAEAER

ERATEEN, SRBMSHREBERXEN, ESHBMY B2 LR
HAENHEFE. ARNEAEFMEARMAR, EHRESMAEET kORI
rordl, fHERMENKAS L. WY ZREAMEFENNE 1-22 fix, HRIER
REMZLOT PR ER B, PERKIIEREIFX S1 M S2 Mt BRSBTS
IR

HUEAN S ERRGECR T ENEER, BT ENSRRREE, — M HP
CEAMBEINFREENMHARE—RAE, BEALHPEX—BREWER THIEAD
B, BHARIECEIEINTFREEZR, MIMLAE B ITEE A XA G2 R
BRI
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18 | 1B
“h o~ T~
2% T L \( —>/ \\/——-2%
I / \ ’ \ |
I \ ! |
| \ 7S i o t :
/
: NSt/ Vos2 / :
~ rd N 7 ]
! Se e N i
1 . 1
ni% nB%

Bl 1-22 5 EAEEHED

1242 WS ESKRER

Fisr LB EH (Frequency-Division Multiplexing, FDM) FEHTHEHLES. LK
THBREZIRAZNMEMEINGES, §MESHACHUMFRE. HERXLEESHEAE
BA—NTREEREREMERNES, FENGESEIEMEFERAZIEMOM, &
BEF—NEHRERABTRSBIE, EEME5RTHEHEK.

P 2RERANTEAENAPR. HE FREENTHETRENTREN S
AIfIE, AP ESRE—NEEE, EETRES BRE&H 5 AX/0, E 1-23
Fim. BE, AEMEEEX—ARERES, 8N REESEAT A FEE &%
FEBHPOAEIMES, TREZNEFT—ERENRESN. 88, RERRE
EXRFAMMASSHATIES, WTFEERMES. 85, FTRNESELSAR—AE
BRI R —EE S AN . BlOTEB TR ARESIEE MY NRBIES S
Bk, HREEEERREREE N ERES

B Hi% s
SR 4
AR 3
AR 2
B

[)C]

123 SRR

B2 EHECAELHRERERSHEENAREFLRA FRAENT
HBHEMAZL (CATV) F. —H CATV BRI R KA R 500MHz, FJ{£1% 80 MSRIEH
MM E, S48 6MHz KPS — P RA N FEFEE., IMTRELULEER
FiEE. SMUERLHREE —ERERIE, BiEAE SN,

1243 EHE5HREHN
Fe L E RGN A SR NARERETRRE, Bl —RRsher iRk
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# 2.5Gbps, WREIEXT I LR AR MR, W—REF SRR
# 10Gbps, {HIXJLFEER T RMERRBE SERANBRE. FH-RTRANERS
MRERBEEMERBES, NEECTHARENRMAHER. A TRENRER
o, IR EABEKAARRERRTAEANARE, FFUBESSBREM (Wavelength-
Division Multiplexing, WDM) BEXHIHSHH.

TR TR A SRR R, WE 1-24 frox, RRAAES -
HATA Y, SRAREIATARMEE, FRGETEEEERS R —RAERN
JeEF £, RN E M E BRI, AT REFHANZHEBNATHE AL
TR, EiRIL TSR,

JEAF JH 3

. £ %
KsF2 K4
AR AT BiEEATA L

B 1-24 BAaEHER

FHERREEERRFT. el JBOCBRMATAR, WHE 1-25 FiR.
FEREN, HAREHKER, HENESREEKERIESERRSAHFHNRTIT
BB, REEHRAEESHILAESHAI—BAEA L, & BA BKEERT LEH.
R —EERENE ST, RENXAPARIGESHITHR, A THRREK,
B RAEHFMBONEME, RABECA M (EDFA), i H EDFA REEHITEH
R AR NESHTHRK. SAESIEEBERE, # PA AKX REESHEE
RAZBAES, REETHEKER, BEBNLESHIERKEREIFERK.

| SRATH P SERATH
N
sri-{bHEM 1 |- 5 M hEEE -
i & b i
- i&% AN @_ﬁ _
8| L '
. eI S s J-

B 125 g4 HRRGKINER

1244 GRS ESRER .
Gt BB E R (Statistic TDM, STDM) R—Ftiint S-SR E, SHkH
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SHREEENFRR, EPHEERAZMITE.

ot LR A STDM Wk XE KR, B84 STDM Wi+ KR
BANTHETERERTS LAY, wHE 126 fi, # A, B, C, D HIFKIX
AR &HPE T HIRRMEN RAERTBRNMAZE, RERPHEIRFRRAN
WMANETE, BEFT BRI STDM Wi, MEFHREHEFMRBT R, ZH— i
BARBEOH T, MR HE. Ei STDM WA RREES TR R, TR ERSIAMA TR,
TP E R BRI AR I, BrUER  RBR PN A E S Ak
B, XRZ IS 2 BRE A URER NN TR RKITH.

H1-26 SimaERARNTERE

125 BHRZREITA

1.2.5.1 £BE3TiR

PRI IFIE IEGBE 2 AT, B 56 i ErPEmBHTIEN, &M AP R RIS S,
B BFE ATy MR — &S FRBEERRE, IR A S T REET
S ER, ERMERERBN—EME LR, BESRERRCHRMEFELR,
R AR MRS AT (circuit switching), FTEMATHBIERZ. i “THR” $IAER
B E N, SN RMALBEBEE RN, B EREEENEHSHEIER
—&HENTHGHE, RFELTEFXE —FEE. NBFRFENIRAEXRE,
AT R R R R T S Bh A b A L A kB R B

SRR AREHIMA. BN REMER D, ME—RIEERE BG5S &R
; BoAMR—ELRER, @ASFEMR, EAGEEN T MY LLR.

LR AT R WP A . BN REN KBTI RRE, EEdRERTTR
i, MEMESBHAZEETAPRRRN. B—NEHTRRMEERTRRRE, B
i — B g Ed, AMESRBARERMAE A, '
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1.2.52 $RIciciR

KRBT R RIEMEA BRI AL (message). ML HRBFESRYER, K
BHAERERBERIER, CitE B nER S LR g, THRIREER &
FIEMERMHEE, FRCET Rt A AR E, ERXIEREP, THRIREITMAL
MG MARYEER, EENTREEL, MCTERFHER, EELMH
B R %, FTUSCSRBRFEERER, S SMAR, KBRS
%, =R T RRENARHE. : .

B, MICTHRMEMBREBRBIARDEH RS, BRI, TR & NIF
RRABHRHATRS, mHARSH—MTHRIRE R — N R B R KE L
B, AR BEAESLEAER.

1253 $SHTR

AT BPAR AT RAR OSBRI R, 2y AT BB AR =4 PR IR S/ iy E IR,
BRI BB /DRIEIR AL, N E— N ERESHE B AR E RS, mART 4
4 (packet), {ESrAFILIELMEERINFPRER, BEPRIETAAHE P ARAGE & 28k
it L ED.

MAME AR BECKH A HTZ PR AT B TN AT B BX Ay
PURNSERR AR, 6 ENBE —FITHENBER, TRIMFETERRECH—%
R DA S A, BIXErH bR R .

BRIE N EHBRRE, SETBRER XS R HIER (datagram) FBEE (virual
circuit) FIFH T,

1. BEH

TERER T T, BANSANE REWEE SR E fthit, TRIBREERERER
4.

i 1-27 FraidlF, BREEN A FEN B S WEMEN E FEN F RES4H.
EPLA B HBEN MR ST HEHERNTIRIL L, YL B ENL A BRI A%
., REBERBENERR, TRANZIFRENAETRAHERE, EREHIAERS
T 2, ARSAFERATHN 3. DA EFERERTHI 13831 2 MEERAT R
- 1ZZHHL 3 EARIRRT, ARG H RS AR R B IR . BEE L 2 AT 3 4
SHHEERGATIN 5, BRATHH S A EBERA TN E. B ARMEME-ZRER,
WIRRILER, FUEN A ERESHR, FH B R RS HS F.

B FEmEF, TUEREERIRAEE TR A

(1) EREBAFHBMICD, THRIWRBEREE -4, cL2RanE—
SAMAUER B ZE, MUENTER, MARETHEHE,
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A 127 B R 4

(2) BREEFHER.

(3) RESANATERILER.

(4) AETAKRR, J— Al —B e ey, AN EFERE, FR
R —4BRBRERIH, MEPEN .

(5) BAAMBLLE, BREMEARAR, BElA—eEFaiEasEior.

(6) DAEZXBHFITFEERTTEH, XSER— RN,

2. REHE

BT RERELBEEZ M, ERENMENENZ B —FRER, £
SOEENER, SEERIIMNENENZ @S- ERYL Y EBERE”, EBR
A HEESTHEANTHERIPH “VC R” BRAR. E—PNLEBHLEE VC P —%
wRBEE: .

o HHEIFIRM (Virtual Circuit Identifier, VCI), ZEXMAHHL_EME—IRIUER:,

¥ B B7ER TiXMEEM S A A,

o HIXA VC B HALH 2 AR

o MIXAS VC B S AR HED.

o HTFfiHaAN— M FRARK VCI.

TR —NMFEEN, EXEERRESNERER LA —1 VCI{E, FHRRE
—BrERg bk VOI Bk ¥ZEN L2 FANENEREH . EBRRENBIEH
FHE. —KRHMETEARTEERSE, XHENEBEREKAREER (Permanent
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F1E HENMSEED 35

Virtual Circuit, PVC), EEBFHEEKMEFMNRTEREEN VC, X%, BEHADL
AT CABHER PVC. B—R EHLRIEN B MEEIIERRSE, IR HEBERIRAZ
s (switched virtual circuit), B I EHBIERE LR

WA 128 Fiaf—AMElF, B8 ERBEFAREDS, FEEHNEFEH VCL. N
EEN A B EN B RZEEHE, EROEENE, BR=ANTHIN VC RIEMEiZR
% 14 iR,

Bl 1-28 KEHHBRTAR RS

#14 VCREMOIZR

AL 1 BMAEO A VCI HWihEgn il vl
2 5 0 11

S HbL 2 BMAED ]| VCl WD il vCI
3 11 2 7

AL 3 MAED WA VCl HEgO i vl
0 7 2 7

—B VC R¥EEY, mab AR EaE. S TFE—ANEREENB KNS4H,
LA BEN 5 B VCI BN S A B M RBATHIL 1. MR SAETEHMAEDER)
K HERASIEER VCIE, MATTHRILEREA AR E VO 2l e M
VCI oA REFIREE MR O . A1 D 2 LIRS VCL A 5 Wad)E,
AW VC R, BB VCIBECH 11, BEAED 0Fl, XESENERD 3 BIAT X
Ml2. sdiEsksE, HIABS VCI R 7 BEEHL B, XN B ARG AR T
EHl A,

it EEEF. TR HEER X EF TR A
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(1) HFEEELAELER, FRARERTEARIREE, ANBERTR
I EEARIT B o

(2) BRSAEFRFHER, FURFRERET.

(3) HREMAER.

(4) FHEHHAEE HOMIETR VO, ANEER T AT HEAD.

(5) IR—ER L AP BB MR, EERSUIN, DI
EE, RNTEREHRERNES, BECIHRI T ERBENFHEER.

(6) EREH M HMNH—ERER.,

1254 (ST

BT R R B, (Asynchronous Transfer Mode, ATM) EHHIZ#H G,
FERAEE LR AR R AT ERER. £ ATM RSP SAREB—&RZ,
SAKEREERER, FAET (cell). FKBEH 53 FY, SETHEE, 4 FH
FIEXBE, HEmnE 1-29 Bim. ATM E e BRARBIE T, SRR 3
M%&HE N (User-to-Network Interface, UNI) FIME [ MLEH: O (Network-to-Network
Interface, NNI).

| ATM 57T
B 48
T TR |
/I, ---------------------

l/// ----------------------
Y A— o | pr [cp| mEC |
bt

4 - 16 > ! :
E;qgl | _ I — | pr {cp| mec |

12 16 3 1 8

B 1-20 ATM {SEH

ATM R E P& FRNERNT:

(1) MAFBRIEH (Generic Flow Control, GFC). GFC Fisk7EdLEiitik kTN
RS, BERA, BHRERO.

(2) BEERRT VPURERFIR®T VCL. — M REBM (Virtual Channel, VC) 2
EFRAEFH AL LK A2 R —MEE ATM FXhEEER, —MEEE (Virual
Path, VP) B&H S HEN AKRBHERE, WXiFEERE &5 A RESERER
Bl—ANEEEAFRA (Virtual Path Identifier, VPI), EHZE—A VP FHIAR BEMA
CAIM M AR R (Virtual Channel Identifier, VCI) 3&iR%1. B 1-30 ¥R T #H VPI
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0 VCI#RiE VP #1 VC 15 85

HEEE vey R VPz
B 1-30 ATM ZERHARHRF VCI #1 VPI

(3) HHBHATHR (Payload Type, PT). PT HIkRX4rizfs tRAFERERIER
FPRER. .

(4) fETERMSES (Cell Loss Priority, CLP). CLP #ER{ETHIERMR LR, X
P& METRER, ATM H#HLE £ EH CLP=1 K TCLL SR M E T B BRI ZE.

(5) H#fZHHEH (Header Error Control, HEC). HEC RN B AT 4 NPT
EF TR

1.2.55 %

BT %, $ERE M EFE EAREMIL, R—ASHRIZRTR. FEUEN
BAEGERIBEE, TIEEORMER—MERN TS TE TIERER, hmESR
PIEERLIRE . DR AAEHNME., HETFEMERRBREN, KRR
MEBRAET, LWRBY BT, BEEIRYE, ABRT EERKR DS 0H
w0 R R .

126 f&@itR

ERN RREBEERRETERLSRENRER L Z MW EER, Wik Eme
&, A5ARAARNRNES RERTERE. ESRERTRT, BRI
FEEEBEEEAEE HOEUKL%. RMER. XEE, miIERRERT A
BHZE, HAERTAAEER. LB, T48%.

1.2.6.1 MLk

EFBE AL NAERE IR R, REARNGRTELE SRR T WA
K. BETRELMHESLEHERTN. I TRENLKWIIRBETINNEES, TUE
MELKSMAEN L — A& BLEARKFERE, X2 RH#ON S84k (Shielded Twisted

www.TopSage.com
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Pair, STP), TLHRIEMWNE LM ANIEFRONL L (Unshielded Twisted Pair, UTP),
ARG B E 1-31 FiR.

(—
e ==
RuzmeR R LR REZMER Rl L g fas
£ . DRz

B 1-31 WELMEH

1991 %, 2EBRFITVHh4S EIA MRETIRHBI TIA BERM T — Mk
EIA/TIA-568, XNARuERLE T 2 WA H0E R RO A & M BE RO 2R it dritE . B
R R _E SRS E RN AWIR®, EIA/TIA 75 1995 ESARITHEE A EIA/TIA-
568-A, BUATHERISE TN 1 2823 5 KR 5 ANFISH) UTP #5dE, Hop 3 264080 5 384k
ATFENMYE. 3 REAFHEARRITERNEWN, —BREBRSIINEAT 4 XX
Bk, W 1-32 BiaR. 5L 3 Rkl BIFEEE, HLUSEEMB4E%, XE
R, BFEHATRETEIEE.

B 1-32 4 STERRAE R AR

BHMEMAR A EAE T MR RR L, HERER AN LEIHLAR. FEEX
KR, SETERMEREMBCS U ESERME SRRBSENRE MTHPAmu
Eh B UEBRENBFESHTEE. dTREENMEEE AR,
At+ar .
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1.2.6.2 FIHBL%

- FRBEAHA FERIGE. A%, NREAKINSEREREURRTFERINE
Fréf s, mi 1-33 iR, AT SERRENER, RMRERTRE OP TR,
AT RREENEE.

SRR SR ek

1-33 AR SN

LB EVOER S R R bR, AR ERGGE, EFEMEHE T
Mok, T RHBLFEFHAM, —HL556I0RRBIE, REATEE: 5—FN
AOBIHTERYE, FRRSHEM. SHIRBARS L, FIFRL S PR E R RS
SEERT. '

WS EERRERNRR, HRMBHY HFAE,

1. 50QFEIHMEL

S0QFRBE A EEA TELREF P EEEWHFES, XHAEFRMELY, &
JRER R ERIITZ A FXF RS L 10Mbps HEE A EHE S /4% 1km.

EEREFRFESH, TUCHEMNREBNES SMNERBRRRES
i) R »

2. 75Q[E B8

TSQEFEIAEE R EEH TSRS, RELHEMERZL (CATV) FHISRHEMER B,
e EEXNES KA TR EARNRHES, El 75QRHE B XFH A EHR
iR, BHRMBAETAMEESE, HREA A S00MHz B L, f4MmEEa
iX 100km. {EEEZBAFESH, BEAREOLRE - AETFERE, HUESEARNSEHY
BFHAFRE R ARG S, M8 RERIE S B iR LR .

HTFERTRAPEHIBRERBAERGES, MBKSEERREHES,
HERBHFERON T, —EBEHEIEREMBAIRER &0 TR ER%.

1.2.63 X%

HAMRERICMBRAE, AR EBHPIHTAEFERRCTER, BXhk
MRIREAF 1, TR RS 0. KFRFMTEERA:
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(1) RAERMBD,. RE 0. Imm A£H, EMERE.

(2) fEMtRFe/h, YR, XWimiEB &S5, _

(3) BT REHFRIERE, 4% 10°MHz B E, BEh—AEEEREGN
e BmE AT B A& M ER A AR

(4) REHBTI. BIEMALHM.

(5) AtamiE, B, BiktEaEa.

(6) THETH, RFHLT.

(D A FER SRS HERCARRLERETEYARE.

FEF AT AT 4 S B RPN .

1. SEXSA

LHEAARF AN ERGFIFER S FRICERFH RIHER, W
ARTAHA. WRAWRNG ARESTH AIEET 90°, XNBIAGEARTRAET A,
RSB ANG 1, WIRHASATERAA, FRELETEEREFLERS, IHRAR
BWARRERS . RIBX—RE, XAETBEHFENOEME, FERNFHERRE G2
BT ERAE, W 1-34 FiR.

R URHERIK) i

5 (R4

B 1-34  SLAHER

BERAMATE R ZRE, KU XE MRS, KUASRKABEANL
e Lhrt, REANGEPHBFERAERHAFTARTFRE—IERA, A=t
24, Rk, FEFZETRRABEANNEERE—FNAAPER, WE 135 iR, &
Bk B A DM SEWTRRE, ERRE, EREET UES TInERAR.

AT RREBHAMBRAE, HITHER LS. RIBSTEERIERD, K
EFJBPEE, BERESEORAA SRR NP RELSZEHE, SR
Bk T gk, Wl 1-36 Frw.
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AR iRk b

B 1-35 BEXA

B 1-36 EBRERILHEIE

2. PRRH

MEAANERBE DB RE MM, WA —RE T, EEE
AL ELEE, MASTED RS . BEDCAMR XA EE BN, mE 1-37
Fim. BEDEHMAERA, ERREIUMK, HIERARE. R, RBCArLE
EHE M BRFNECTRE. B, SERAHRERD, AHERET.

B )

B 1-37 HEAL

RAF=FEETR. Bk, TR BENEANEEIOHRIOLAEE. KK, 45
RUIBIFHAA N —SRBE—NEE D, REHER, iDETELE4ERIAR: =,
PIRRGET AT LA & 7 — S FE AR SE RO RS

BHTRARA, ERE—RNEREAT 0.2mm, EIHIUR ARSI
K. —WAHEPLNRFT—HELT, SUTSERHZHERES, B LmsEwamE
TR LUAKRIR B HAURIREE, RS LW EMIME, M CMEFRIRAEAS]L
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AR, SR TENE T BREESR.
1.2.6.4 [PEibRGE

MR AEFRAE 0.3GHz~300GHz T B bk, R a5 R SR i
B RERES, BEERFA 2GHz~40GHz HRETEE.

Fits A BV AR 5 ) 3 B P i R 56 G A B B 7 PR 30 5 R 4% P T 1) 78 2 P S ) R
A, SRBANN TR, BB EN TR A

(1) Wik, BTN, EZMEERELAERE, mMibskEma i dhm, W
EEFEREEMHATHE TR, EERERZIME], SO 40508 K%
BB, :

(2) HMEAER, FRGEEBERE, FHREEFENERX.

(3) ERTAFRFAR BTN EBERIE S L BOREMB L, Riiisnm
B .

(4) ATEKE, RERST AR, EEBERENRE, HAHE, FrER.

(5) 5HRAZEEMKENREHRBHER R, BEESAFRREED, Rk,

(6) T FERGY, RWHBMBZALFENR, EEIASKE, —&
1 50km.

(7) HEMRESERENEKAEX, THTARE:

: 2
L=101g(4—2d—] dB

Ko g BREMPEER, ARBK.

(8) WMEETRSRE, FUMUE RN RS ERERIHS, AmtbaZk
B S E—BEESE, HESBER.

(9) HEHAEBAENSZIERLSERIZN.

1.2.65 IDERUK

PEMERERMENER, FAAGEDRIEEPSS, EREEES. &%
AR SRR IR 2 TR R . PEMEERE A ZHTRERIERRE. ¥
BHE. BUAEBAIMmNA.

PEM EATER SRRk ES, BRBKEFE, BATITEE LR, E£
TFEBFEZTHE, BEETKFLE, BERLHEL, —HICEFES K
L EI. RARS DEGERIERENRITER, BhED DE SHBRRREEE KA
B, B THREYE, EHE 35 784km. =FAHR 120°0 L DE JLFHeR R Bk
KH, EAZILBERE.

PEHE SR, EFEUTRA:
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(1) PEAFRERZT, BBFERASEFERTLX.
(2) PEMBRAT HHHE.
(3) DEFERMERITERKN.

1.2.6.6 FT#®

ELBFREZ 4, TUERRE FRFLEAY, TURKBHRERS, Bk
Y ZATER, MEREATESES. TRAKFERTRST AR, BLRHNM
Bl BB IR . ' v

TLRFEHFESHER X, ERERAR L, TRAKERESMBITESY, B2
BEEE 5E SHERENE TSR/ ERHLE, TREEEBTHRERI 2R
YRR, ELBETAKRK. EREFMARL, TRBESHZRENME A FREN
Fik.

TS RIEREAARRIE, AP REELRINREANKRE, el FirEABUTER
IR PR R R AL '

1.2.6.7 4I%M%

MR E B AR RFBELNWE, XEWE—MFERENLIRENRN
HipEREORAFETH, MHRGRHLLEBECTRERGNF. FIUEHAIIR
FATHBEBUFEL

LLAMEE A R RARE TSN ECR LT, BRI EHAE TREAXE, B
BREHEARERMRERMAORHEBER, P ZATEENERS. B, REHN
HAMBEEEHRNA T OREE. aOREHETANE. FarARRHE, Wik
FA TR HRETE. ‘

1.2.7 R¥ESAH

EHEEHEREY, BT EEZERSRTIROEW, 5SHBRAeSBRTRT
ERREMR. A TIRXEHERED B AT E R BARRE, EERITEEE,

EHERINREAR R, ERAERN £ LS BRI - ALTTRAL, BiEEREER
ktr G, TOIX r ALOTRALR AR AT XAEEEEM L O B FHE, By iz
MfEBNAR—EE, BERGREFBEMERITHRE, ETRSMNEEHIT =
. MBBETMETEERE, ERMBERENNER, REMREFERES, X
| FRSRBRFRODREE . MBURBUTMIEEEMRE, WHAEREROEM, XM EERY
24k
1. ZHFERLE
“HAFBRBET—HNEFBERYE, BTIEHSN 1A REER B 7 A isE L
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KPEFTF 1 ANESh, EXNEIR P —FITOF— AR AL BT RS, =4
— MBS E BB . mE 1-38 FramslT, o 42 CHIRIT R ERR, L
6 MFHHBJBA— N FERRFN, MAT 14 ZMTKER.

e

= ==l =]|leo]lie

RN

M 1-38 —HMEER

2. BRI

AR TULRE (Cyclic Redundancy Check, CRC) £—Fhiliid £ Wi NI R
i, BENEREE-AZHR, XA 2EH. BFTKIES

by-1bp2by3--babybg
R E IR
B iX 4 bygx™ 24 by_sx™ 4+ byx’+ byx'+ bex®

MRRASTRRGHITE, RETMBRT SRFERE - MERZHA Gk),

A RRE AN A AR AIR 1. BUF 4 MERB IR D AN E .

CRC-12 ¢ x P ]

CRC-16 ¢ xSt

CRC-CCITT ¢ x4 x0+H]

CRC-32 e xS e e Y e kL

X m AL IR M(x), %ﬂtﬁ#ﬁﬂmﬁ&% y-aepalial oz Sup i o

(1) #& Gx)A rir, ZEZIREEREHM 740, FEIEN m+r 6, WM E TN
B(x)=x"M(x).

(2) %2 BB N T GO)RIALE ZBRM T Bo)RIALE, KK RK).

(3) W2 MENETF BH B PEERY, SREMEBEXHRA KRR
M TCO)=BO)-R(x).

W& 1-39 FiRiIHF, Bk 11010110118, Frkf4 M MR Gex)=x*x+1, M r=4,
FEMUE KN 4 4 0.
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i: 1101011011

Bxdk: 10011
1100001010

1001143110101 10110000

—

010
000

(=]

o
(=)

& 1110
1101011011000 0
- 1110

1101011011111 0
FE48WT: 1101011011110
E1-39 ERILARERENTE

RER, TS GEORRR. Btk HE8E0 REIR LLRrIAEN K 2 T8 TR,
BB TEORRLL Glx), HRECH 0, WEBBOTIAA TR)= T(x), BUEBTAAIRE
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THRHERELE.

3. #B#EES (Automatic Repeat reQuest, ARQ)

BEERTRNT, RENRSFEERGETURHAFTESEI0EA, Bkl
JEAKNMRRIARPEER, WETRFEEEX—AHNERRRARES, RS
RIXREHERTHE A E B EFAE R, BIBEURHAANELERAIE. ¥HAKRBESE
RAGEBRBRER. BRERMERER =M,

D FRERER

FRFEERREN RKIEREE 2 m 6o K% — M4, BECRIEEIE 28
WEREREME R, WEE-IFIAMES (ACK) SXREN, KiERKE ACK 5
FERRET—E4H: nREMURRTIHER, WEE—IFIMES (NAK), Ri%i
W NAK 5 S R ERI— M4, HFEREHF ACK X NAK 55 .. XFHFEMNERS,
EMR (y E i

2) BEER

EREIEREREY, REWNEESTHER - X — 84, FB%H ACK 55,
—BEROR R RIFRE NAK 55, NREHITFEE R H R A LR %8s
R R RIE .

3) BEER

HEFERRE T, RERUBIELNRHAXDH, BUORKIEEIRERE NAK
59. SREERREARAHE, RERIRERNEMHATERY, MREREREHR
I —4. B8R, XMERERXRAEFRNERS, BEHBER.

1.3 MRIEREN

HENMSERE M ERAARS, BEET NS HRE— NI 5iBB X R 5
B—FERGEM . XMBERGHN P RGER “EBR” 1, AARRAXOMERIET
e BRENMBTFRARBEMEXFHERERELEINIIME. BT HENNS
HEKRRR, WEHMSTEFRE RS WA, X AETENZ RS EAR R AR,
A PRI YT ) — A B R MFRR L. TR i R SRR XF R K
S5 ES.

RGBT EHRBEREHNAREEY —. HILEESAER.: B, EBX
TR, BEREIE SR BNEWEER. EXEBERMAAHEHER. BATHE
FhENESIRET AN . B R R HASCHUBUF LM Ui . M S ENRMM % S
WX R . PR R BAR . F— NS T MR & R S R R A0E 1S
ThEE. _

OSI S M EH B NEAGREWET. KIEMSHAR, BFERNH
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I TCP/IP il . IPX/SPX i), NetBEUI il . =, TCP/IP thHiX7F Internet F{FFH,
R EMNAREE MG SIEFA R ENRNE T & 8 b EAEEREE.

1&14&%%

1. FifABIhgE

REHNAZREMESEREHTRERE, CEATENTFREERESAIEALR
BEXREBHNNAREEZEEON—NER. kL, NAHR AR %M NA
72 (Application Process, AP) Vil M FFIRGLTBY, thRmE— ELEEA By AR 4t
EMNARSMER. BIEBMASE. MAUANRRE LHRSHAP 2 AER
T,

FEVANE, £ OoSIZHHAUPENWNARFAESNARS, NARNEX
B CHBNA P ONASRRMRS” ®—/ OSIhEERE. BHERESLEMTHEIMSE
Z% (40 Internet ) TCP/IP) 1, MAER OSI I FHINARE SHNARENR A 15,
EHNARHIERE— MR EMRANYL, FRAD AN EEHNEEER, ey
e FTP, R4 IER Telnet %.

MEBRHEEThEEMT.

(D NATHE. ANATESEYNATERTEE, aENEHESERL,
REFERZIGIEE . g, 458 FHERE 4 Ho e SR A (] B I 45 _

(2) REGEHE: ARABRLTRENRE. SNt FREAZSHHVIGE
BENEY, THTERERNEY. SRAEH, HERNRSKHSE.

2. MAELIMEE _

HHHMSENBLENEAINTHNARSE (FRGEENEHRE) 8 —RF
BWEEBFIE (B OSI 314), HREEAMRLESHRALERITHHAEME N
AlR%. EFEMNABRAY, L5ERHNARSHTEEN, NASRERS OSI FFEH
XIS, BEFMRRATE. UANAH#E A AP —WAZLT B HAMBREE—
AR, HE A ERENEAERSTRMALRAZIM (5 0SI TXHXH), &
ERENA#EEB (5 0SIHFXNXEH).

& OSI #pMip, ENAERTE OSI HXRMIMM oM WAL (Application
Entity, AE), #BARARN, AURRNA#ES SN AHRARE (34T
OSLifE), Mt OSI B MIBER > B R E IR R R TR AP, WANREZ 5.
NHAEERTSTE (OSIMERRE) #ITHR. NARSTUERIE 1-40 Fix.

BE—ANMEALEE—MHPLE (User Element, UE) METFNARETE
( Application Service Element, ASE) #15. UE Z2MA#E (AP) SN M
B, MA#EET UE RGNAENRS . £ELANERSEYS, UEBEERY—4RE
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WM. MAHRFITER ASE B—EWERMERHNEFRR, XHERIZMEMNNA OS]
(IBE Sy . Wb 2 R S 2 VBT S B P B Wi P B AR 8 P IR IR 55

| PR (AP) | | . FEFRERR (AP) | .
—————————————————— MRRE ———————
B E:4k (AE) MR RifAsk 4k (AE)
———— o Frhil ———— b
ERE (PE) FAEE(PE)

B 1-40 R BEEIEE
1.3.2 M2

1321 fEMENEEDIGE

ERHERME ARG RXBN—E, ERETHNMEETNHAOSHE, €
RHEMMANRENTREFEHE=ZEHNZENED. FmEEERTLUTIE.

(D EFEHE. tREEENTEQBRINERNRY. NI, SmE
RN RS RBNEE, MES T HEERIRAE—ITNEREEL.

(2) MAMZRRENRS TR HRERLMERSTESERERERKAN
R, YERBERPHRRER. MEEBINEEAERHF. BRREFETHHRE. B
IETEYT AL 3 = F SRR TR R B

(3) RELHBRAIBHLOESR: SRETLIRIMEEMRFIREBSNER, B
HARE RS RATRIE, MEEREMNERNSRBRERR S BNEA. S 2w
AR . ISR RIERE.

(4) SHRAANSR: LERERP#ENFERREDN, B MEmERRAE
—AMEERE F, UMERSFIFA RS EERAEMER, mORMRERI .

1322 HEHERSHEE

HREMTRENRELR, EINEFBNARMFFREM. cEEHRMNTE
BRETFRRSHARHERMAL, RERERUZE RS RENEWEREMRS. %
MR EERARESRAARSRREREIAN . AFRERET MR RSERS
RREA—FN. XENESHEIERIBENE. FALRMAMMNE, FRRAER
RERMFEEGRS, FLl, mRERGTRORSRELS, SRETEATEER T
MK, RZ, W,
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BEFRERRERENART A A, B, C=FKH,

1) A BIM&%

A BIME RA T EZIERE ZH BN EZ MNP mE, REEEERERUE
FZE4E, Wl An 22 218 4% BRI 2 i 3Rl a3k 4 T LA IE A iR X4 8
PHIFAIRAMERS, DoHEREPIERE, BEAER. BEE, BAKF. B
BERT ARRS. AR ENRDBFXFMERE.

2) B B4

B MM AF M EZAREEHENATERZARFEMZE. B HRFEE, FH
Z M AR B L R A E A I ThEE. X.25 AR H M4 BN TR GRS R T B
BR%.

3) CBIM&%

C HMKRAANEZNREESE. FAXMREN AR ZE, EHETE
XM RS E N E AR R 24, W AES EHKERES . BIERREA K
M BT H A MR35 R T C BYRRSS -

B AT L, MERSHEENRSZUMAPERKES. FHPERKER, U—
AMEARERT C & RZ, WM—AMERTEEIAT B BIEE A . filn, HFEA R
T RZEKR, MERKXGERER—NTH, BAMELFATEMR AL, MM
MBITREKENABEECHET ., =FRIMMERE T, A BWERSFEE,
B RIMEMERRRZ, CHREREHERE.

1323 Jit

tefE AR PR Z (AR A T SEANT AT S AR 5%, SR —N H AR P HERR
LA p R PR A TR, X &R . BARE P HEXENUH: H
PRRR. AR, EHMaEFME SIS, AREE X —Hibhat, DALEEER.
FeimMiE FI AR TE “He4 R4 18 /1" (Transport Service Access Point, TSAP) Ri#iid. X
WARBTH AL 7R A P E R ME— ), AMiblE BMNES . EHS A ENS
B 38 11 4 Al

1t A R LT B R .

1) Bkt _

ZHht e — RFIHA AT, WEMINZEESTF. Flin:

Hdk=<EFK><ME><EH><U 0>

XFTERL A RBERERSE, BFEOBILETE, AR 4G
4y, K ARBBBHASE, EFEMIZEFHIES ERGEH, Mg 2ERns Rigtk.

—AEFRPIF R, 7E Internet 1 AI<IP Hbhk><¥g O 5>3K 78 TSAP.
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2) Fimbhtk =2 6]

FEBTR LT 2 E AT AR R OT A TAR E X R e ithht, WTLURA—4
SHAER—RENME . RXHITEREOBIERE—8, TERERLKEE
b

EMTENR RGN HE RS L, RERERREEAE. SR ER, B
ARG R bk ER R — 1

1.3.24 BII5FHERE

FERMFFERKRE: HIERNERRSMITERNERNRS . TEENERRS
PR 8, AREMTARISH. X TEmERaemReSmm N EP R 317
MEEE, —MESH=/13E: BiEE. YEERNBRERESE.

1. B

BHREMMERRS H P Z MBS ERE, REA B RESE LT REMEE
fehir. MARMERE N BIROF ff kb . RSB S, MBI RS R E
WER, HEHRRENIIRESH, NEESENMERS. hHEcRThIEIELRT
BA/D. BIERBEREHREAMRBRIRERS.

—AMERE AR B LR R — A EERIE R I SR BT (TPDUD, ik
BN A EENNERTUENEET . IMIBERERZY “ZKEF".

BEMEAEEER. 7. HAERSEN, XHHRMNTERRITT. ATHER
XGRS, BB TEREFHRNE. SRBFRBIEEEE=/NSR:

(1) FHRE-NEEFREINZT.

(2) ZHBEE - NMERERSE R .

(3) FHEEZE - ERIARIE.

2. HiEtsm

—BEERHNY, HANELARET LR RE (SEND) M (RECIVE) [FiBAL
BEIET: WMRAFRREEE TRASARST, RETERELESBEEIR, B
—ANGREE—AFHE, BENSBRE—NEREE, X, ERETHaERER
BRIITT A3 R 3R

3. BHuEE

BRAAMEECENHRER (EREHD MIEMNHRR (ERELL) FHMER,
JEERIEAR IR ALER, BAXMHERIEERER, TRESSBHIEZX,
RmAETEEREEM.

SRR RERAN T W LRI BERE, —RRERE, RRARREEEE,
B A DAk SRR .
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13.25 FHEIEH S8 hRR

RS HREERN TR, FESESZHTEE, RRESHEERTHNER
WEZ—. BRERETHERSH KNI, |

EHEPRESHEMBENITH, THERAESL%EN L. SRETERRIR
BB AR R, SR R R B S R B S A B R I AR ),
MHABIT BEOR BT H R Z IR . EECUREER R h, B UITE RS i 25
BOREhBh Rk, CAREREFERASENR, BRRERY. —MER
FRE: SIEEEFER0EENRE, REURRSM RN E MRS EE, BNT
RERRENER, BFERSRETHIEESE, MTFHETRNE BN, BRIFES
KRBT IR B 7.

R MR B H EANEER BN NEEARAE, FELRTMAEEN
B MBRERBZEEAR, ROGHTMIOHE, FHBE MRS EHER
FEoUbiaE. RERHERBEENAMICRERSHEREER. 3T EMAREOMA
AN, BEERPLE M AN OERA BB AXFEASE, REHEFRFENTOX
Ao TEHA Y DA BT T S 7E S B e IR 140 8% P A 2 B9 TPDU S5k AR ) IR R R 2k
SEo EERRTR B, A0, HEBA. 7R MORbTE LUK B A IR IR (). R4 AY
BEEBTESRAHE, BN ZRE ISR O 5b LIS N MR SR AR INTL.

1.3.2.6 ' ARSI IE

B AERA L RU— MRS (primitive) S, FiEBARISHRE RIER
LT, SRERFBEEHRCLRRAIT. 7€ OSI B EHB T, REFES N
4 5

1) 3k (request)

APAREERRERB/UEFRUFELIRES, BTSRRI EIES.

2) 1§77 (indication)

REREEPIT—MERUE, FEREEEOEF O LE, SMmEARES
ZEINERR RIEHIES.

3) Wi (response)

KB RREEE, FIF wR FGE Mo g R, i R B AN R A R S,

4) Wik (confirm)

TR O 7 AT AT RO A SR SR IR T BB BRI R B LIS 24,
MEFERFRFRENSREEISEETEAAREZLHNE. EBRRRENS LW
MEMRR. FTERFOFRMNE, FEPNsLEm EMRNRERHSHEERRREEA
REERE, FRAE, UNFELSEAHHEMNE, HORAKEEEHRES,; 1S0 & XMt
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MRF O T 4 FhRBIL 10 MERIRS FRE.
133 MR

MEREEEFETRRRRER, RRESREDNZANFEE. MERHTEHE
ETRRERME REGTNERETMIED. NEEXRIEHETMNBTER, &
SE T RIRT D5 EEE F PR .

1. MERTEIhEE :

WEMSEHNTER SR AR AU R ERZELEE T MEL BN
HRSE, TREHFAUNROMERHRTISHSERMERNH. MEEREEDEE
W

(1) MEEZETIRE: MEEEREBRERZRSRA S, RIS &5 EHER
HREERS, RAERLAZ REDGRIRTMEERCR, B, BRIYIERR
HIEESL, PRI RE.

(2) B TIeE: BRouEFRAETEEBRRE R —FIhEe. R NER/
W RZ AR BT — e B . XL TR th B R S .

(3) FHEEHITIRE: MEERINEEIEREN VA P NEIEAR BT REES, #
WiETPBSRRE “PGHE 1 8" B, RIFBECET.

(4) PomfemThee: EMKERETY R, MERLEEN EBBT T REBHER
HiE SRk ThaE . IRIEEBRAIRE, HEMESPRTRE—NTMAZT, WMTRE
BHEEREETIRER. FALRAENEIRINSE. 5 URHTEE MRS
HF.

REMLEREATORR, REEHEEREFHARFRMBEERTR: B
[ EE Rl PR B 7 AR DI BRI AR T, BT 5 IR SRR R AE AR
FEBNEE RS .

(5) HAhTheE: BT AALL LIRS, MERTREEMTREAN, MEEZEH.
V3R UL R A M 48 ELEE R T RO th i B Th R

2. SERSEERETRN

M4 R HT A SIS IR MEE A BEDM TR . FREHERRETRNTE
BT LR . NEETRABRENARE, BRERERD &%
(Virtnal Circuit, VC), EUUTFHRIERART MY . KA MEETEMERE
15 FRIFR AR L BROE S F M. RATES Ty G HE s T MR B RE R T M.
SEEHREE FRAEM RN ERE A, FARIEMR (datagram), 5EBIEH
L.

HILXFR R G T RNEER, MERREEPR—NEE (B Internet ZREH
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£ Wh: BETHRIEREMN EAZE, Bk, REME. EEAIHR
A, NEERET, BETFRECREATRER. Fit, EYLFETEHEHMRES
Hl, MARZTHME, itk NEEFLHEESAHEFMREEHSIE, RN
BEREEEHN. B—MER (UUBFATRHRR) A8 BFE FRNZRE—FT
£, WRAEENRS. HREENEEERMNRS T ZRFEHER, HAEER
S HIThEEERAL I RS . FEMEENRS S, EMNSEETREE GEETFM,
ATM R, FELEEFRE S, WHEETARE (EH., W Internet).

R LB E ARG 7 R ERF M (I ATM L) ATM AALD . H3ER
HRATHEREFARTEZEN TR (1P 2 LK UDP). BhEASPHHRA, BIX
BB TR (1 ATM B 1P 3% 1P LR P 8RR MY UDP) F0 M iER:
HAER/IRFR G 1P 2 L1 TCP),

134 ZdREERE

BARGERERE OSIRAE 2 B, ENTYHREEMEZE M. HTEMHET A
BATHORGER, ASRDIWUR AT REER, ERESER. TRMHETHRETR. ARE
HEHEEH. REERE, HATRNYEEMEERRTTERTROSESER. &
FORA BES EFAREUEANEIR AT, SREEREDEENFENER, £
BB nLE B EARN RO RE, MiLEEENTESNERGE.

1341 HiEHEREEEINGE

BIEER EF Y BRI B ERINEE, fEHSY R ZRKIERN. WaE
SRS . FrBENEBdEEm, ERREEIERT ARNHRRIAE, AL
FERARBIHMA S, KeBdEy EERATR GEH) M.

AT RBOX—ES, BUREREN R & LT LTI,

1) Wi

EHIEERE, BRMEERTRN. DRPEIEERT SRS AFTIEIF s
HERML X SRS S %0, BIR—FEEHEE. 7%, KE. BAEEFBENNYS
LM, ReusEEBy S RADTRAG AT ARSI P . EEEERKET, |
TR AN R B A — i — kbR, B, 807 IR R —bU BLEHRE, R
B 8 25 E0RHITER.

2) HEREH

HREHAOEHRAEY.. EPRER.

HREEBERIWE . ZX07THRIE. . BT EN, HeUvMadi—
BRWEREE, TASZIE R FERE: €8, 23RS RE P EEFR RS
AR BT ORE: BEEXUFRIE R ER R, AR,
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3) EHEH

FEGERRAERIRIE R, TR REAAE# RS IS E R 5L,
RV ITRE S 2 BEAT Rt R ) B & .

4) HEEEH | :

EHREAMIEED, WRNGERRBEGHAGHEET TS RAEEER,
ERREMTIRIERHET. AT HERERSE P RA] AL SMTZ), RENERE
VERFEHITIER

iR S BR 2 Y B HI 0 B R B8 S B 2R A07E % A FE SR 17 UL AR5 AR R RE2E
FOSRRRETHT . SRS NG RARE, BEHRSHEAT R MEIEER L
.

PAEBEENTERRNT:

@ H—NRIEE B FIPIESAER T HlE S HPLRER 3, LLd BREE R BT B i
i, Bl X EEA X R AEH, RIBRRE.

@ H—ALTEHRRREXBOEES S — TSN, 24HE,

FROEEMEBEFENT:

@ LT AE AR RIS, SREE R 7 KL SR A S 3RO B R &
FEARILEC.

@ ZHRIMSEHHA, B4 —A TS RRE KRB SUR TR 5 — T e
HIZE

©® B TefEBlCRMoczal, SR HEBHEFHEZR.

1342 HESREAMSE

EHIEERE, BBk, YHIMERN, THREATEHN. Ak, o7
B AE M BIE R BER T P AL X 2 S AR, FRAMIRIE . R 25 SRR b Rt .

THEAA 4 Fhe &R i

1) PR

FRVBSEEVELPRE N FRUARHZNE S WFEFS. FRRHEFENR
B, MR ECF BN B E M7 BB R SRR, Eim E#
HEEHE TS FHRAE, HIS5REFARDS. Eit, BREBR RMEHFER
.

2) WERHEROERBRRE

BRI T B E BRSPS NRE, 8Pl ASCI F#&FFH DLE STX
FF3k, LADLE ETX 4 (DLE {3 Data Link Escape; STX {43 Start of Text; ETX 18
# End of Text). HEHLB—BEXWHAS, RFEE DLE STX 5 DLE ETX F&F51,
AL EFRBIBUL R RERALE.
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BiEiEw B R AEUXH N — BE I #ER, DLE STX 8¢ DLE ETX fJgEH{ 3R
EHES, EMmRAMNIAR. —FERINER, REFIHIEERBESIEF RN
1 DLE /80— DLE, My W7ES HuE3cHa M ZE 2 aiMlkk DLE. X%
RBFIEFE (character stuffing), WHE 1-41 iR,

EHTR i SR Hi
1 + l * ! * 1 * ]

I 1 1
&4l [synN[syN|DLE[sTX] A [DLE|DLE] B [DLE|DLE| C |DLE[ETX |

HAEFH
141 HEFARNERARE

XM RSN EER AR KB T ENERE (Bl ASCI F/), s,
WX KEE LR FREERBHME.

3) WALHEFE Y BiRaky |

XFEAR R EEE RO (ERAVKEREN. HITEFDT: 88—
ERA—AMEBRR AR, Hlan 01111110 N FFAMEHITE T .

B RES BEEE EAESOE BT 5 ANELR 1 85, MEZEREEA—1 0.
W BB 5 N ELR | FEBE - 0R, Bk o X XHOFEEBRH
FRFERTUASEENAFES, FRAAMIETE (bitswffing) AR, WHE 1-42 fixw.

Wi BB R

o1to 01111101101111100 01111110

! }
el #U%(

B 142 FAHERNERBIRER

FORFRARMA TR AR —H, XEAE 7 RPN BRI EEH K.

FRAEFREAR, PR 0L R AT LI ARSI E—iRA . RERPHIEREOT
AREMAR P RHESFS, BTEFRBRS.

4) PHEEmIEEE '

EYERERAET CHEERAAFSHBEERTHR) FRPRATIKBEARMOMLE,
AT LUK R iy ik — LRI M R P ME GRS R R 0 — L. Bltn, RAEMN
Framian, RYURAL | RMEEMRR-RAR XS, BEIRAL 0 GRiBAE- R AL FXF, TOM-R 8
R RR-R R ER CEMEREN) WAEMFER. XA, EENIEAPER B
BEHIBEEE, MAENAE SN SREAPAAT R PRIBEEE, RETRERRES
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HEMELR T . 802.3 01 802.5 ABEMARMER A T X# .

BEBHEIBARD DR TEYE, RAFFIHRESEXMTEHEANER. Y—4
PENER, K HFREARGAEVRE. REAMREFHIEVE, BB MIFmN,
WA SWREZAERW. T, BEERFRARER T /I RER.

1343 HiEMRBEEHIEHAZE

HHEIEFEREREHMIESER, ik, ERAREEARHTES SN, —
KRATMME, RAYNMEE, —RERBER, RARED.

1> BUF 24

BT WA BRI, 8% A EMSUEER. XRAEFHER, R
& T ENERS.

2) BHRER

BT OB 2 BRI, BRBEEHFEREFERZW, HEEK T ERH
B Ak, EVHEVEEPEAREERETE.

ARAERZES B HE AW IERT PR AABRIMNER, BERIHILAESRE
HLEL KO | RS RME X BEE RN RBER . MREEFRIEERA, T
AN B ERBIL; FWRIWREIN, WEkEHERERALR,

ABIEMIIE SR, FREENS. BREFER RS RS R BB M
T, MURTE L. EEATRISBERETRBIERW. ik, THEES,
BT REH R RESDUC R F, URESHRE RS BRIREE—K.

Hl, FEFHNREDETERRBMBEIRTTANE (CRC).

FEERSSAEET (R BE. KFFERRAKFEETHLZE. BIN6HTT
£OA. FEERE, BUERIE, —BRABTIUESERBRKMEESS.

CRC &—FhEE A0 23R 0019, I HScOlmimfatl fy sk i e, HmEE
T EZRMNR.

13.44 EAESERREHIME

BRI R RIERIRE. R EIMERSHIRTHIE N —RFIMN. &
BEREMSRERE S B RERER. MEREXR. JIREH. LRER. iR §
M BPET —ERME. T, ERFEEHMESERIEERD. AP, E5
2H. NETR. AREHSR. BETFXNEREREAA.

PR B PN EAGERR TR 1 TR R G BR 42 R I ) Lo B B RR
B HIRE.

1. EEFAHRERIEHINE

T 18] 249 B B 2 U AR S S — A BR AT ER P R AU E Y,  DASEELRE R
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BRAEE .. BRUWMAEFAI, EFE SRR ER, wigE. Mg Bk
BT 10 MERBHIFER.

TH 1) 4 A B9 S B AR S 4 A 528 — KA R TE A IR FF R A R,
SEIE R, BMRERNE. 5H—RRANIHHC BRI 4 57 .

2. EE bR BRI IR

PEEEAE BRI R it HYL RSB N REE AR K, R B2 4 F T =
FRIEHR M IRRORRT/ AN, TH ) ERF 0 R SE R S IE R g T XA )
B, HMBARERFPEEFEREHPMY (High Level Data Link Control, HDLC).

181 [) HEA B SRR IS TR B LL TS E -

(1) Kb RE BT R HIR S0  ULGE— FIis AT 5

(2) AR S B AL NER AR RE, MEXRARENMLHEEIRFLE.

(3) M PMEIENIEEE RSN, BirEsS IEREEHNAZEMIAGHR
#, RERITFMERALE,

(4) 7EHERE bAEME R RAEERETN, WRE—WE, TRESTOMER
AILARIE T —1iol, R4t T {7 BMEEME.

1.3.4.5 FIREEEREIN

BE FERR Bt P BRA R R 2R F SRR S S (HDLC),

HDLC £ 1 [ b4 RSB S s 2. HDLC thill B, THEH. &
B R GRS . HDLC U E T 8B MAR . sk, i
e itk

HHRAFANAZEHTE, HDLC hille X T =R R, FfrskEHm =1
AR m AR '

1. BfEmER

HDLC thil R H =FARIAEEH. T, NBRE &M=,

(1) b EWAFTIHERNBRESET. EHRAMNSRRENSY, HFINEE
R, £ R, EMARERSE NN RFEER.

(2) M. MISTEESERFEHIT AT M. kR 3 ma REiTrE 2o 3t 33 fir S it ae
N, MSEXTEM TSI, MubZ RAREEEHRITEE.

_(3) BAY:: RRER MRS, BRSO b, tay LR R

2. PEIRLEH '

HDLC HH{HE TR EEBR 451 R4k 4 R AT SRR 454

D) RPHRILEH): NP E AN EWAN— PR NN — R 8 L.

(2) FEREW: FHEUEHBBEANZSWNAN REBHFK. BIMEAWHRE
BIREMEE BRI HIRE S
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3. B AR

HDLC ¥l =HHaRmN .

1) E#H MY (NRM)

XR—FAF RIS MRREST R, FEXFREER TR, M REER T R E 56
A ITREAT %,  AISTEMR DI Bk B F 3 AR e B A T LLF RN 4E
. MANNAE BT MU — A B MR, RIRRREESRRE, HEHEB— N REE—i.
MISTER HBEMMNZ G, BEIERE, HABREBIM TR H OB
WS IEA REF AR, X AT, ENAREFEE SN, AHEHEN.
ERREBEFHREMES, HFAFEAMNETRNSEREGSHRR. EHmRNER
ERTATES R ERSH.

2) RPmNGR (ARM)

XER—MAPERSHRETR. EXHRERRD, EARMPTLUESSER
B, BEN RN B KT ARRM, d AR BN ER. RS LUR—b
WA R Z. RANPEREHNRERN, RPWNE RS EHEHNF MR HE
T, AN I T AL BBk B R i A Y E M ar< el AR AR .

3) #EFHELHN (ABM)

XR PR SR JT . XMOT R LMER— bR S, MREES
YEZ AT, EARERET —ANESEHALERE R — 1AM AFRTITHRIER.
ERTREXT A A M FRaREREgh.

4. HDLC &=
R BB LM EAE BSR4, HDLC Bhl A& 1-43 FixR.
bt 8 8 8 g 16 8
WEF bt A & C =1-9 Wik FCS BEF

1-43 HDLC s =

B B R4 F X F R TR X, S DIERERIEHHE BNEEE. #iiEtE
BEEMEAWRMIREFS F. HitF B A, 2HF8 C B FEF FCS. HDLC
BEGRE T K& MER AT KB RERTHER, ERARaSH
BEEEMER.

WEFFF: B— SR 8 AFEF (01111110), FaWiBFFEMER. CHATH
e E— MBI AR E M T — MR FFEAATE, BEVIRS IR, FEFFHR e E
MMEE R . TEEREFFIER, WE— YRR T 32 62, TRARZPER.

Wik B A: RSB, AHPITZS KRN ENSNP, HFERAH
YEH R R TR ikl . SR b F B A R 8 A, 35 256 Rhibt. X T &I B RN,
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AVXRAY 7ot 7B . REMER: RESA 8 At KBARAN 0 REBEREHRE
H 8 fL R ZE A Y e hht, F bk AR SR AR, KKK ER %
A] LA Yokt bk <F BUHATY 7.

BHIFE C: ATRIMEABMEE LS, ZFZEBAT AR LS8
REREPAT IR, SACBPOER X W@ S HINE .

FRFR I RERTEAANLRER. EAZRARATHRE, EMEE
FCEETLL. EEERFRMLFRKEEASEENEEMNBHEE X, BAKER
BEFEEEENR.

W FFF FCS: BT LAfHA 16bit B 32bit MR 73, FT 2480,

5. HDLC (fiZ¢3)

fE HDLC %, it AUT=F.

(1) EEw: ATFHEHEENN, REZENERIF.

(2) Wi BFERBEIMERD. SFEEREERLT. BRCRERLT. HREEX.
EFREEREU. EETRREIZ. WRER. WRYEESI60.

(3) RS FATREEMMAERSHITIRNN. ZDEEE SRS, EkA
URREFHLHES WS HmEN (—RIERT, FHGSMPNEERTESH), UTR
ESEFN RS R RR IS I ThEE .

6. HDLC ROz EHEH

REBHEEHMERREFRFSEENRR, RIERERNREHIEER SEE0H
B R B E AR . HRISHTEE RESHTE. TASHRE. Bahans
FFE. ANEEMBHEERRESE.

7. HDLC R Z#HdE

1%/ HDLC thi¥, PiAVEIE AR B BR AEME, RTLASh 5 BB LS.
BAEER. BB, RRERNFRER. WREFENTFHESRERE, WARLEST
RN EE IR aERE B

135 YEE

YEER OSI BEBHMBIRE, A FEESYEN FEE. ©RRTIEBEEHE
HREE, ERREAZ MMYEED,

ISO % OSI 2% BB A [ Ein T & X
. PEBERES. B SRRERRER S W S AR R, R
W, BARH. THEEMMBAREETE. YIEEET LGRS R RS, AVPETANTR
LM IR 4. PEEMSERE TR, ST ETRSRESM
7 RBAT A
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1. YRR EEE :

HEYRERE A S YRR ERERN RN . B, PEEHFARIRXEYE
WA BARAN IR, AR XYL EIWEARNREHTEENHSRONE. HEE
BERA iR S EEARN ARG TERNER, FREEREREIRXLE
FHELE. X, JRERERALEBEAARNERNR, OB TRREEBIMY
RS o

Y BHERRRE —SPBEAHN T L, SRR ik 68 Fh3E b v
FERAR. B, PEENEFLTIE.

1) YIRS, B

MBI R RN, BN AR BTE B2 RIE LA R
YHEERE, XMEEVHRESE S MPHERTE. FHTRER, BEHRRXMNMEE.
BELHR, WEEBNBERXAEE. XERTRMET OSBRSS LR UKL
RIBF KGR, 703X S EERR B UR BT B O L M B B HE A

ISR SR ENTERE RS T —UIL BN REGM. RE#H. BREtEE—
AR, MBERREAERANSRE, b ERER.

2) YRS HUE R oA R

Y EPER SRR AR RESEGE ST, EYEER L, —RERSRIT
5, BD—Eode—bhde b i (B B 4630, (EABRAIT M, BIJLIGEFRHMER.
X FEEEN AR, BEMRBITH, REEEBEMAKAHFTH. YEREERMX
PR R & BB R oTH B, W B ERIEAREIARL . STARRT SRR
SEHEATR, WaRARSERTR. ZRARSERTRE, REEGRS AT
. RERE: MRARLERTRE, RANNEE RS SR SRS REN
il The.

3) PEEER

YHEEEHEREERYERNFLERESL, mARMREKES. REBRAL
H., HEERARES.

2. YEEMHN

WEENNME T S, #1F5HFBYEEER XN — et XS aR:
BUBAFIE. BSAFEE. ThEsRF IR

1> Pl

HUBRER R S R R B D i, B EERE: JOMBIR, K4, 0
SIHBIAE. ThEE. A%, SIS, HNEFERENSESTE.

2) HSHFMHE

AR HLE T B R0 Rk H iR S s PR, PEBICED.
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RIMEHERE,

3) Ihfetetk

DHEERFE T E R T B O BKMThEE, NPEENLEXESKNAE.

R AR E X ERFE LI E T EMEN KI5 KR I A E.

4) MR

INFRIE M R T M DT AR RN 2SS B A FHRENTRIESF, kT
FEEmr .

TEYBREEEHAFRMYIEERER: EIA-232-E # O R RS-449 3 NiFHE.

1.3.6 EERSIEEM

HATKZHME LN AERETHEME P IVRE B (Client/Server, C/S):
IR 8 € I TRUEMRS, HAELEFPHLVNRSSERERRS, Flnbczmmeg. w
KR TE. C/S HAMEBME ERBRFER RS HERED, AP EEHERETRS S,
RAPZREEEETRER. %M (P2P M. P2P BEM) LU%E%XJ‘%%#JE@I{’E
B, BPFIVRESSER S p2p S HINE 1-44 FiR.

'*A—“’F'HL ’#F‘m %iF”I‘)L %F‘#ﬂ.

FEPIVRFBEX

B 144 EPIVRESBEAS P2P R

P2P £ Peer-to-Peer FI%RE . P2P M ETE 2 5R AN T Emtr,
Al AR R TE R 2 MR P I — AW RS F BB 4 C/S Z P RS BSE P iR
AR, AT [RERSKEN, hESkE MY SAMNRS. B, P2P B&W

(1) peer MIE WHAFEMME.

(2) peer BEFTLAER Client TIFF4E, WA LAEN Server TIAFZE.

(3) £ peer ATLAFE i — /> peer 4, FIHHMEREEM.

(4) peer MEBEITEXNMERNERM L.

P2P HiX L8 P2P 5 C/S BisUAHEL, ALK KRMERBRHEEL N, Hom
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BPWENFEOEIE, HEEEREBHTNES.

P2P MEERM: © FRIMSE LMY A @ RI— NIRRT RE;
@ WM NWREBRREFR: @ R—IMVWAN—RSE: © 68, IASEFERG
M: ® GIEYKEAEIEER @ CHBHMT SEFEE.

HATHRSH P2P ML EEH P2P MEHEARNFME T, BEXRIFRILFIF
P2P BEIRINAIARF, H00 P2P R EWTT A A =F .

(1) &3 P2P M4,

BiBx% (peer) WRIIRFE—SEPHRSEEL. ’%E:Aﬁibu)\mﬂﬁﬁ%%ﬁ%u
BREBRTHFREFAMNZEER, LWEHATSRABEMNRSEEACHENZIEN RN
Hahit. X% P2P MR G HE. REFEMHITRESE, BEFRWRURBRRE.

(2) JefEpAIeLhHL P2P ML,

MRFERRESAN, B P2P R BERMEIMTEWMLE . HR—F—DHEMN
S BTEINERRD . RIWERIN . BERARYN, BRERKFETREIRK.

(3) sran gk P2P M.

SEEREEFMAN, FE P2P KBERIRFEMGEWNIAT, WRAR (mesh).
B4R (ring). d 4EFIFAT (d-dimension torus) FIBIEEIR (butterfly) . XEgEi{bi
HIMNBEASAAEHFE (Distributed Hashing Table, DHT) #gt, XRiFRbREL
MR EEBBAT, EREHBHT, RBREERRBEHTHI.

RIERRBFR EE, 6067 P2P MEEnT 4 =4,

(1) E—18: BAK P2P PI%, VAR HYEIERE R, XAMERE, EHA]
il oA P £ N |

(2) B B4R P2P M4 H R DHT BoARESEBLE T M0T R FNE J ik
MR, HRUAETPENREEEHERIE. REntk, RERFEEFFIRBE, #5
REBRBHEHHERT.

(3) B=A: FERBK P2P MEEBBY R U— M AR E AR T, B
METRERREE. ERERNERTESE: S5, I EN SZRAEEHU R — &5
Mg HIRTh . BB =M P2P N E R OA IS LE R ME.

14 RFEESMERHEF

141 Rk

1. MEREBE
Mg 0-E (Network Interface Card, NIC) X#RMKZEBLH (Network Interface
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Adapter, NIA), RifRM. AT EIBR YRS BEZ RRYEEE, HILEN
Z ARG RAe—&DEEE, FETXLEELTRESESR. TRERIEZLE
B, s fEsn AR, RNSER TR GZNEBENEE. EREMSE,
H—EBEMTENSTERE KBS M, BiEARERSE T ENEANg R
4.

2. W-FHIERL _

PUBHE BT PCIZEORIM A6, —MEEEh PCB &R, & H. HE|E.
£Fi (B4HEiEEN) . BOOTROM. EEPROM. &%, RJ-45 #0. #H7RIT. BE
RS, DR—B_Y., aEBEA%AER. mE 145 Firx, BRT—4 PCl MEHIE
HHE. - -

F-RRERIE

B 145 PCI RERESIE

3. W-EHITHEE

M SERPEEMPERER BT, BEM SRS ERNYEEE. A
JRVFEEE (In CSMA/CD) . HiBwitdRds. migREEEl. SRRk, JEEsS
RIGARE CnSUEiERBNELR . SRS, FTHRREDR. MERE— %5
BWIANEL, SRTENRMRSZ RNBERRR TE.

MTREME, SRMNEHET—ME—HE, BERS MAC Mg,
R -EEEF= i) F 52N ROM .

1.4.2 bl

VNS RES, “H” RENHETEEA SR FRBK. 28
B L OMY, TAEELIEERRE, BB HBIMEINE.

1. TRHNOAEEE :

TENAE —FREAH RO BDEMARTRERE. TRHER—NZITHTS
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M OXZ R SR . iR OAATRAMILHIME, EEER ERRMERENE
FREWWOWE, TARRMBERSFEH. KARSHHNE 146 iR,

e /28

Ei-m—p | P

O

I

B 1-46 ZHHL (ZHORMEF) KRS

2. RIRHAITHEE

THRNEEFUT=EATHRE.

o 23] AHALE— IR O AHERE K MAC HBERTIRG], X4 K MAC
Mk FIAH R 3 A BT SC RAFIBE B 2847 P MAC HhikR+ .

o BERATIR: H[—MEERWIE B At 7E MAC Hilb R P H R KX RFER, BH
HRFWEHROMARFERD B nch) AN EEME
. ;

o VHEREIEE: LUTHNBE —ANTUREIRRES, TS A S bR f E B 47
&, ANAFFERERR.

8 B AR BT LA R 4% “ 4 B, X Rtk 3, RHALR RS BRI E TR
WA Bl WAL IR R, FTLEMNMRET BRE, B RS an
M, BEAILEHSE,

3. MBI TIERE

ZEHBRE T —7K MAC ik 53 O FBSTR (Context Address Map, CAM) 3k
BEAT TAER, fnfE 1-47 FioR.

TR —FET MAC MR, RESERS B R BRI R M E & . THh
PLATEL “%3” MAC Mk, FFERFRERSRMLERS, B ESEMmBEENE
FrlirE Z R LI A 223 BR R, AE BRI A 12 R b HE B3k H st
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- ] MAC #hit

B W R e
o 0w

Wik BB MAC FHMAC g MR
B 1-47 A TR

g 147 B, HEWihAE T B MAC fiE MAC, ¥ MAC BLE R EHERWIR
LR Rk, B MAC SR B EEEWI T LR M bk . ATEALRIFFHLE,
X7k MAC #huak 53 D RBRET R R H); EitEN A BREEIES B i, HRMIMERN
MAC 24 B ] MAC, ¥ MAC 4 A 1 MAC, T¥HUIFA4iE B ZEABAmOL, B
EIESM 2, 3, 4, REHZURIEEN B SR AT B TIRILENRD
1 B A RIFFEEIE, EI7EDIF ISR MAC 2 A B MAC b, BTUATHALERIE A 19
MAC R 1 £, EHAMTFEH Gl B) BREHIRS A B, FREbiK
HH# MAC 25 A 1 MAC, ¥§ MAC 24 B ] MAC, ZHEHLCZL4NE A B MAC eSO 1
T, BTN A MmO 1 RiEE, MASMARO 3, 4 Rkt R TR
HUEMNSR D 2 3 B REBEAEE, THRNMBSERPERN—&KI1CF, BHBHMACHE
A2k, FRIEEN A KEEBR, $IERSMARO2 RIEHET, MARBRLUGT—
BEMNSAR T 3 O R H 2.

AHPRTIERE: THRAARE S BIEWIP IR MAC ik g v iz HhhE F)7T
MO RRFBEEAN MAC hit#RP. L—E BN RE L —REIEWIR, Rk
THEHLFE TR ORAREMTHEIRAZESTENREEER, BERSAEERD
HRHE MASAEAMFROE R mRAZHYR SR SIBBIHK E K MAC MR
MAC thiitRS, WRFEHRAEE. H5b, T HBURARDHERRAEROER.

MU EFIS AT, RN ELTER T MAC Hhil 55 DB RINER, WH
VLA REHIES B, W03, 4 FLBIRFE, XHBEHRETEL C TTLIRIFRIEH
B4 D. A C REFENRN ZBEWTm=Erbz, MENRER—wEE, X—&
MELBREHFBRKNOARRE, THRYBTEREQENAT LU &35 O R, SR
FREETT LIS S SRV LIRG B 28I, R HALA A DR — A5,

ZEAAE ST BN B M EIR P R8I MAC (BIR%E) FE /M MAC
CEPERlCE), FFAREBI MBS R. TR P MAC bk 53D MBS R P RER
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Lhr LR, @ER 300s, WR—KICRLE 300s ARBBAER, ORK®
SRMIBR. IXPEMIFARBTIE CAM RYORE L%, RRGRN T ESHENA—4 8%
O#B3hE) A — 0 LT AT LLE# T,

LA WAL B ) MAC 2 OXFFFFFFFFFFFF (J#EHuit) MISEEMIN, =4E%
FEMAFEROEREE, HRERZHRIARERE . FinR Mg a8
HEEE, REF—&GIENREE, NEPRSAFREXEN B, AHEWHE
HHEEER. Fit, KEHREUUCEATRIRMBHEREGERN.

4. FEXHMEEZRXHR

D BB

F_BEXHBRUEHNTRIITRFNIIGE. ERRNABENBEFE _EXH
HAR.

2) B=EX#

FZRXTHRREMHTIRERRZRND, EXHRIAMERT RE, BT MNE
AR AMERE. EE AR IR S BE 2R R & B 1 R Sk - 19 B th B I 7E SR I3 R 3 3l
k. BB, ZERBREARRE: ZEXBRER+-ZEERER.

ZERHHER B — MR RBTR RS, 27— MAC Hiik5 1P Sk romest
x, LFRBHEERBGELH, BRELEERN_BXHEMARE RS, REE
TPERR, ATOHER T Bt 2 EAT B ek 4 T 5 FR R I REAR , 2% T B a8 R B,
TR T B% B 28 T REF= AR I MR R BT el L.

5. TiRHAGHER

REMEEERERS: MR R B,

RBEMAN FAEREER S BLARASEHL. RELUKMZHNL. TIRLLKRAE
BHL. 10 FIKLLRMAZ#HL. ATM 2584l FDDI X HHLA A MR He bl

RBZHHAPMRERES: SVFRZGEH. KEMZEYL. BRI/ T
{ELA RS LI Bedl.

BT BRANG DRI B E S DRSS b,

BEBELEBRERSS: FZETERN. HF=EHHAEF 0ZEATBAL.

RERTIFMEGRR S MERA BN E B TR,

6. XMHNERSRE

HE (stack) FIZKEL (uplink) BRE EXRNBELBERE—RHHEMH TR, ©
TNEEBRREIEDEE. EENREINERARN. B, SKBRANEg—
RSB IEATAT PEE W2 T RS2 18], B8 T, BT HN SHEE B FMERK.
MESRFEAC] FHREZE, HREENAELEHEEIREA LR FBERAFTHE
BB (BHARLN), HBFECHIBESBERAESLN, MXERETHER
ERMWE., THEVMOEBRAERS FREERBEANEBREN GER: EEBEBEIMH
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FR#&l, H 10M M 100M MERARED, MEBEN FHREESHRESEES M. U
TARIN B LR RIEMEETE.

1) THNLHER

HFhEE AR X BN AR RGP X O FH R RKEHR TR, THRiLaME
BRY BHOBYE., BERMKMTR, REESENHRER—THRIEDEZN LT
f&. HR, HARFIAMZENBZFREN, IMRTTHRIASM,. HSRETIH
S FELHFEFEALSINESRAEESER. BRTEFEF—HEPHTHR
. DARR—FHE.

BB IERD KRN —FEAEEBRY, NA—&THIE UP B O BHEE
R B —AHILE DOWN HEH O, B HMFTH BN AL — NS ER T #il
RHATE .

BBMMEARAGT=EHARN, FABITHES, TLUENRIINERER, &
SFENEHRT. B EA T UAEMSPRESERERETREE D, BIBREHRR,
—HBER TR EEE, IHRTUAR—MERE LEMNEO. BBEK
WEERFERIRPRERT —AMERE, RER TP bk, FESHE, ¥
HEERE. EBEMRSTERZIRERE, HTRFIBENZHRIFIFERN, AR
%, DRSS, #HTHEFEREMRENIF. ZHEERG, RAZAHBLEK
FERIRS], B RN B FBERERBIE. SERERR KR LG N AR
KA, FEHAR RO RSEELTHESIEE HE.

2) OB

ZERREFE RAEETNX, REFHMEEFENTHRIETESE. EENERE,
EEFRMES, EiURRAEaTIE, PHREFMHSHTEN. FEXERHORTHN
T RETIRPIGRER, Bt —EHBEMTHIBITRE, BRALSIEERE SBNSHE
REFEE T M. RN KLU THEHR:

(1) FRYE DHE.

AR Y@ DB R B LR — N RO (0 RI-45 30D #TERE, BE
EERE, XEAMEENRKERRSE, DRENZENPIRENS (5513526
LMD

(2) {§H Uplink 3% £ B¢ .

ERAEZEIIRO P, BEEFUEE—/ Uplink 33 0. B OR%S 10 BTk
R4, RFEEEENKE %N DERER R MBI LK “Uplink $07 SMOEE
SOBIE GER, AR Uplink 3% O M HiEE).

FERHI AR T ARSI BE RS, Hp B AT LRI R 2 R BT X TER
TERREKPIRIER, ZBE, ENSEHEEPIRREITAAIMERE. BIMEEK
HE FAZEEARE, AR RORETUMERRR. SRR ARREZMREHSR
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BT R, i, WA B RHEE — RN ERER, X EfIRREH R
BB, REARTHERIZEAMTENERRS, SREEXERHR.

ZEULFMITERE, BRSBTS R, RE— R E RGN,
TABATI REAAZERRHRS; TESFABFHNER, BRRERENERR
TR, KOERLBEE.

EHRENRE, EBHFXZREGTARAEFOMERE, FSA5TE, BEHS
R, AURPEBRLETEN, AARATEETLER; WRLERERMEE,
B H Uplink 5% D REZ TN FAXWUERKER LREFESERE, mRAZEE
WMOZEKER, DESEPSESEZR.

143 KA
1. EHRHHXEER

BEBERTRNEENERKRE, ATEZSMEE LAITHME, FiTZEMS
R 2 HEC RS VAT b R T e

2. BREISEROMIRL
BE AR R R I B 1-48 PR
| mmmsmn
AR B e B
22— SRR E 7 B ek
—pEE Wik i
o
WAKRD J L BT

——|T|——|T|——3—» [ | 2
[ S 2 !

v /,; ko P L o
N NPyt L 1 3 [+ b
B 148 B ERA0LLE
3. HREEREIThEE
B AR EEA LT LA Th8E.

o MSEE: BMBIHLHABRABMNED, TERATEERERM HM,
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o BEiESE: A EBEEEERME, MR—/MERHENER DM
SEIENRREIRE, BABMSoITFEEER B K Atk ML S, R
—HRBAEN ., BRAW. BIEN—FBERE.

o SRR BRCWARRNEEA, RERBEECP LR E AbE,
HMECRFPHRER, EEEOEERRB BN A.

o HANMBELEL: BROABEFREBANEE Y, BTFHEFREER, &R
TOSE B R0 WA K BB 2 8 S oK /M EEE R, Bk B i B BRI 5
EaaEsREARR.

o HEREHI: ﬁTﬁﬁ§¢ﬂ$m%ﬁﬁ$ B 8RBT AL & A BRE A\ 4R .

o MEEHE: ROFBRUGEREEE. HAEE, SHTENMREHSIN6E.

FHMBk 2 M R B ThhE.

4. HHBIIERE

B 149 S REM 1 PRET R 101 AR T —ARBANE, XESHFHIR P

bt5 H 1P Mk I SRR 1 R 101 35 AZ R FREM 3 P EE BT A 104 REHE,
MACRBRER TEFEHHR P it 5 B P Hbk AR RbiRE . &
BEREM 1 s 8 BI Bk BT A 101 DS, HBRBBNNEERE S AL,
RIB AT E () 1P bl R BB R, e xS AMHBER. B AR TE %O Hm B i
REREN 3, B&E %S HRERE W SBTERREM.,

1

K 1-49 BB ITERE
—fRU, BERNTETERNEEAMTHERER, AFLRDT.

B, HARBEBEK MR, REMSYEEOMAR, B 258 AR
BEIhesisk, CURRAE SRS MERE IRk, X—PABIRER, FERX
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WM SEBAEEITIRT, I CRC K. WiKERES.

=, EERE TR EEMO RS, BB FALELEENN P
B X R RS0, RIESEENT P Ak E I IP Mkl BEeaS7eRk
BE AR T B0 [P sttt FIRY, P B4EASLHT TTL (time to live) SEFFRAMREL, 3
EEiEBA (checksum) .

%Hi,mﬁ%$§¢%§ﬂwT~%H%ML4@9&@@%&%&%%&%&
B, s EMNORSEak, BEAHHMSWEENRENE.

BRI, M EE THRE LSS BN S MUEAI R — R BN
B, HREEOE A RONEET B NS, BT, BERERSEMREERE
B R R R RTE. N T SRR T, M bR R SRR 2
HXEHIE— MR (routing table), L pEHIEA. LRidBH#R T MmBnE
B BXROTETR, BRaEHEmm e, FmvERs. Mttt &
BARSES2E.

144 WX

1. Ri%EHE
S PSRN USRS, B—MERMMEERRE, 9 SRR R B,
EHARMUME 2 BINEE. MXEHENARENER T EHRWGED, ATE
BRMEE&Z RPEE, MXTFENARAMERE. THASIER. BEMNARTY
BEATER AN .

FMXEBERATFARGRGHIMESEEREMNE LV RLEMERE. ELERET,
ERAESR —BREHT I —HFR, RO NIk, RX—
BR—FHRGE~H. Bal, MXERANSE SNSRI RREVARATR.

2. XA

MRBARTEEF=F: MK . HHMX, REMX,

o THXMST: BRI H7E M F A RIS ) P48 DX 35k R B i iU 6k

o AR NAMXREMEAAREEERHFRRIENRS.

o ZEMRK: REMXEEMEARKRES, REEEBMFHGFRIFER, HEEM

WG B+ 2 B AR ST

145 FRBAK
FLBA (Access Point, AP) B— MK BAETERBEAA (E& AP) MEL

e (FLAMR. TEMK) FRBREHNLR.
BAMETE AP RE—ANEXKMZHN, NNERRI—IPELESKHNTIEE. 2
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TR AP K TIERERK MRS SEIRELEZER, 21 AP FRHEEIE, K
HBESHREATEBGESRENR, BRLEMMES. REARRIIZE, Kbk
MAREE., AEGENMEER, —RIEL AP HEBAE &EHE T A300m.
SHRAUTL AP AF T REMATIRE, B ASHMTL AP HXRFEH,
(30~100 &N A, BENE. TEREREETEE, EXE. HPAEAR, —1E
£ AP @ LI A T E MR TR
HAYETEL AP IRE 035 &M R R RS B S SIS . BT AP
BE AT LLEIE 10Base-T (WAND 3% 1 5 14 B B 1 Th A ADSL MODEMEY, CABLE MODEM
(CM) HiEM®E, e FRANRE T HI/ELRE. RIFREBFEATENE.
ToLk AP BTGB a8 8L, R UM BURHEA 5 5K Ui IEEE 802.11b 0 IEEE 802.11g
MERTUEEZEN 100m. E4P300m. XANFENRHERE, ELFENAP, SRS
TRy, HPLUBE. AR, AFENELEESHEEED, RE TSI
SESHRBEKR. UERERFEREER: £ 30m. 25 100m (RHFERYD.
EATELEMEPTEENFNTEENSR. TEMXURMETLE AP, ERNERHE
RELUTRIVEAYBELRPMEPHELE. EFRSFEXE AP RFTRKERERNHL
BERAALEE, Ff AP @i LUKRERERIFESZ ML BEMY k. ER
NETFH—RETHLE AP BAWEHRRNED, FHNHAEERE.

1.4.6 VAHIRAZR

C IS (modem), RIMEHEHIFRZRMATESHRMEE. il Ak
WRMBEEEHR AT LA SN2 AEEEEE. HirAGRRAREERTHMN: RER
FAER. '

M ENFHB RS SRR — S ENNT B, BAENARN—ANY RAEER]
R, B S EYLE BT O EAERM AR R, REiEL LA F LI Line
0, FLE5H—A80 Phone N5 IENVARE, PR RGIFAREN, BIGHEHR—
RIAZE.

SREATIAR RS NE —MBEETEIAME NS RERE, ©F SATENR—1 8
TN, EHEEERRMAREA ETHE, JMEXBFIRRBERK L HJLRREHERIT,
A ERM Modem KIBERE, FESENAHMARZERRNES, REMNEE
WRFGE, BETHF. B PHARREERBIBGE, phone 1 line FEERA
B RS AR, BRERNEASRESEH - RETEBETENA—ABITOME
ISR R AT RN, XIRPITR B E R REEE.

WHAERRN — M EEM SR AHEE, Hilmm L 28.8K. 33.6K 1 56K 9
RHBREBAEAE, WE SeK MiASIRAR LA TIHNER~R. BETEAEEZ
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BREIRREG, CARRAPAS. Efrd OARDHSE, FRERREES bk, Eit,
WRERNARERERREHL K BEEER, WARRETENSRSI RSB
4 F

1.4.7 POk

P RIERE ST S . MRS BT S5, MR AT & %Ak,
RGN RS, MRS ERAZL R P TRk M o A IS, MRS RS MR
MEE L, RS RS UR R IX L M4 5k RO SRR 245

1) EERE

ST F D M B A A TR, BT R0 AL RS SR (I SRR A,
WAoh, EA NS QSRR EAN A ERE SR . B SRR
MASEMX EEEF, SEEEER UM UEREFAR. WCEERPEY b
W, RiE. BRIDR. 2. TFFAMEE 5 MBS 4R,

2) REGHUKY

P45 L e 2 P 450 kA ) R AL R 43 o P48 B ST A B SUR TR (2 1SO 22
NOFRELLERASEHR) HATRHR. RUEESN, L8 EmREekes
W GEHRERE E— RS HRAR, HEBAEESTREN R MREN
ThEE, BRS5E. TREMBEATE.

3) MBS AHE%

M4 R R R RE MR AR BRSO RBER, T, FREWE. HT
% S LI MR BARIRIFTHE Bk %, SRR IRSBIELE. MKNERSLS
BAMEEZ . WRMSNERGEH TR EOSRMTL, mEEERL.
ERERRENNEETHRLS. SHARSNARZERATEENMEMSE, w8
TR, SBEl. EHIES. —ARESAN. BERKMEHTENME, BT
RE LRSS, BTSSR SMENARLZ A, Br— A TEN
RGNS HTE, ARG E— RIFHSTIENTRIE. hasRmmTte
HURLEIE # B R SL— S A A PET TAENSRINRS (ML EERL, BHlF.0.
EEHRL, WEPLE). HTFXEEHRNENRL, BTRESHERQMSRES,
EERRE CA AR K MRS E T A5 A S S B R B

EHEN RS RS ESERNHRT AE: 2RRE—BHNRSRERL &
RN ENRENEL (BELENSZER. TER5HEN. FENS5EER),
RS IR RS, YN TR (SRR fie. — B R, AshERE), ME
R FE 4 % A M A P 4 B P SO BB R TR SR 4%
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1.5 B

1.5.1 RiEPgE

1. BEigmEY

JRER A EAUR BRIP4 (LAND KIT#R. IEEE BiEPERHESR R4 RN
BRI — R h R —HLBTHE S B SRS, HEE R EiE
SRR, AR, BRI ¥R, RAEREHIEEEMEIE
RIRIBER, RENEASMHIREZMEER. FRTRMBIRIL=.

BB R EFRFE T . ~

o JaEE/N: BHFE 2.5km LA,

o mHIEE: 10Mbps bl Lk, BLEEIEF 10Gbps.

&R E: —RALEE 107° T,
B—HIBTA.
SCRESRI N A o

2. EEM s

RBMOEERIERERLRE., FRMER.

BERRRM RN U SR ERRRMRN REN, RRENEEM, XAR
MERBE NI R, M CSMA/CD v a3l bt B AV . 2446 M 40 R 4
AN, SEKKETET 300m, TEE—RFEE 185m, AERENS ABAET 30
Ao AIEBNPHABERL 5 RARERE R, AREXNFBEMN. L4485
B, BEKEAET 500m, ARERMNT SECREDE 100 4. AEBPHEEERS 5 B
BERERE—R, ANFEME 2.5km KFHEN. BEHRRNIECSHERK.

R B O RSN RS R, SRR FEDRE L.
PRI LU B3R, WATBARXUEF. 55N E—ER A REEN. A FRMI
ECEX LABEMA, BFEEM (90 SDH M4 B/ 244/,

B R R R EPLEES It E Y RE SR R R RSN, BRI 2
HMREM. RRERARLESE (b)) BiEVEEERAKERFN, BHREH
CSMA/CD ViE#E#I, REBVHLT L BELAL. XMERYER LERN, F8BE
BEK RSN BERRRTEPERENE, Kb —6HENR—£RHR—FF
ROMRR, DRt JHINEHER.

R HRAABL, AKIRE T ERM KL, BRERRT EEHERR.
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3. LK@

Bob Metcalfe % UKM BIF=4/EH T ERBIFTER, BRI LUAMZAL,

1972 4E Bob Metcalfe 7E Xerox 24 7] PARC LR = T 1ER, EEHRIEH R
TR TR B — S A EHL Alto FIZE— G ¥OLITENHL EARS HERHER. 1972 K
Metcalfe 1R David Boggs }Fﬂitﬂ%—%mﬁﬁm&ﬁﬁﬁf% LR RENER LR
ik F) 2.94Mbps.

1973 4¢ 5 A 22 H, Metcalfe 55 Boggs 7 Alto Ethernet =I=ﬁHjTIAJkﬁIf’ﬁlﬁﬂﬁ
HHR. 013230 19 HOWEERBR AT A PEFHN IR “ LUK (ether)” KM,
WX Fh RN 45 4 Ethernet (BAKM), BELHAERMLE.

Ethernet f#% OB AR B IEEE BRI/ RV iR 245072 CSMA/CD Gy M 28 Ry fry 88
W 2BV ), B FRRBAT RILEREM B .

1977 4F Metcalfe B1i% T H%EF.

1980 4%, Xerox. Intel. DEC AR AHE, #lETUARYEE. BBk EM,
4% DIX ¥ifti. ZMEME, CUKMG B ai, HRHBEESERNR,
f#F CSMA/CD i #2530, FFH SMHEmE, $E%E% 10Mbps. 1981 4 DIX 2.0
RAG, 1982 4E IEEE 802 & i 4 Ul DIX2.0 A& (JLFRESS), KM T IEEE 802.3
G B BLAE LA R R R

1995 £F 100Mbps LI FARHER AR, 1998 4 1Gbps LUK PIARHER A7, 2002 £E, 10Gbps
BAK P bR HE K AR -

1.5.2 Vil

1521 iEiEslAaRea%

i )3 07 SR TR S RV, MR RS — R E WA R
HEREFFE RN R LZFENZ, —R—RAENAAERAAZERFN K.

FEAHROAR, "L REHEERP AU T=X.

o AmiEdl: AHEATEMES, SAMVABREAERMREER. —BNE, RA
AV RAFFARERNRMSE A R kAT .

o SrpiEEl: BRI RATALEEN, RAREBRENT A4 EOEHE.
ot ia s, RAEHAE.

o SIS BHEPREHE A EWARAIAHAGT RS TRREM. i
iR, CSMA/CD HR%.

1.5.22 <HEERBEEFAR
SR Ui RS HI T RER PSRRI AGR: MBBEIE, UG R,
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DA REERA: FSAN LR 4.

1. Fhef5RimEEH A RS

O WEN EAFEEE—— N2 EIE R ERAR.

@ BREFHENTRSROE. RESMEESHE M EEEM, HEHNAEE
bR aka %, :

@ BEWARREIBEENUEEE U, WENEREE LS EE,

@ FAEMEIFEN RS, EWARENES RS ERESEL.

® FE¥E. FEEHETR, FRD.

EXRALMEBRERH T ORE D, SMTATRETHREFUT 4 7.

o Ki%: PR AHAT

o &N HEWRHIT.

o %R FER. EEH KT ST

o HiHH: RN ST,

2. ShEERTEERAREEREITE

1) AEEK

—B4&MEESR, WHEMS SE8EERESME, AN ASTRRXEEYE. Hit, ¥
WA B4 BE RN,

HIWr A ERNTER: MBRESEHNEN, BESEEIRY K, WA AR
PAEIWT SR ER, A UREFREHH R, FEM—-B2E, HROKERTE
T, SRR L3 —ANERBmar T k. S8, Bilge— MR, #\ikit
BAMAE—FRRE . i FDDI M4, e B A4 200km.

BE, AUBHARUSHERER. —BERIAASMESR, MEER—IFOE.

2) R4

LWL LB EBANSHEN, ATRESFBUMPREE. Fli— M REERE. BEREEN
— A EEMEE RS, NEER—A, FARENE—R, SEBRE.

KT AR T TER: MBI AT MU 2 & M SR, T
EARINAE,

ReSBMENTERER, REEZF—SHEBITT.

3) HhhbERR

RSP ST, WeSBERE. WREREESS, Wi
WA SHEE, AL BN ARTRERESRRIEEIE. HEFESD IR
Ul EE, TREET AR TE, TR ENP EE —MEREE, BHA
RBHHENEE A —MERE, B2 HMNABREN SN, Bl KizE. GEHa
R BB —NELERHRAET HARERRAENE, SRR — SR, BH
.
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1.5.2.3 CSMA/CD ifjia)isdi A=

BB £ H U5 /PR SR (CSMA/CD) 17X BHERME AR S LI
), ERFRAEEB/MA NG ER RS- 48 848 Rz X

1. CSMA/CD F3B

CSMA/CD M1 TAE BT

© AV EEREREN, AU EE, URENR ELETHER MY ARENSE
ST,

@ BRI (HESEMER), WakSEhT.

@ BN, ENFLTFERRE, WZPRERFR.

@ TERESEHRTPREN. MBREME, WIZBIEERE, Hmas ERHE—
BIHERFES (2D RLPR, UMRERE EMEWABMENRERE, HO.

® REHLIER—EREF RS IR EIQ@. .

HFERESRPITYR, RIEERETEPER HIAE, FEY R RERYIE
WREEE, BRAAENY SRERERE, EiZTERTERENED.

2. HEIRRTE A E

CSMA/CD 7ERYJUZIrhaRE, BEMLZER—BLRTIR), %Y A ARl i s I E R
BB LT E o

BREFSEL/R LAREBIORED ¢ FRARBEA), AFERZESES ERDE
I ZE TR B n, MIZEIR AR A K 3 7=0~2"-1 Z [AIABENLEL, 4=min{n,10}. —/ i7E
RESBFEHNMRERERE, HHEMSASBE, X, MR 7K OF
EEX DB, XE—MH ARG BENEI O E.

kBKEL 10, PR&IB KRB R 7E— MG e il .

1.5.3 JEERIEY -

1.5.3.1 IEEE 802 LAN & &H 5%

1980 4E 2 A IEEE R{L IEEE 802 ZA &, A RHIERKEMIRAE. IEEE 802 B4k
i, REMPARAE S RIERE. WEERNSAE, AEAREMNSRE, BETaAFE%
B, RRERAEYEEMEEEREZ. RN, BEEERES A 5HRIMEMTXH
PHEEREHTE (LLC B) MSHmidgw. iRty 8RN By nEs+2
(MAC B), LLC it 5% N, MAC iiREMRED. SHHEERST AVEEST
B PS. HEEOTE AUL, HHEANFEAE PMA fIfr Ji1HXE0 MDI 4 M FE.

IEEE 802 ZR &Ml — R, FEARE.

o IEEE 802.1A: REBMMRRERLEM.
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71

IEEE 802.1B: ik, MEHEEMEER,
IEEE 802.2: Z##EKiEH (LLC).
IEEE 802.3: LI KM CSMA/CD R REHIAESEEMT.
IEEE 802.3i: 10Base-T3 %} UTP BLAMMTE.
IEEE 802.3u: 100Base-T E& UTP LLARIIE.
IEEE 802.3z: 1000Base-T UTP LA AM¥IE.

IEEE 802.3z: 1000Base-CX STP BAAM# .
IEEE 802.3z: 1000Base-LX J&& LA MI#ETE .
IEEE 802.3ae: 10GBase LI AR TE .

IEEE 802.4: 484 (Token Bus) VWA BHIFESYMEERT.

IEEE 802.5: 4 IR jal il ik 5B R .
IEEE 802.6: 1M (MAN) H¥EHI 5 EMTE.
IEEE 802.7: TR M U526 k5B ERG.
FDDI ¥ RS H 77 i S E M.
A EEEIRN T R R E .
W £R 22 4 5 s v 9 A i A LR L.
& RER Y RER SR ERE.
100VG-AnyLAN 38 JR3s M Uy [ 45 1l 5 i S8 B L.
FIFIHE LM (Cable-TV) WIEHIBFIRAE.
LN AKX (WPAN) #TE.

IEEE 802.8:
IEEE 802.9:

IEEE 802.10:
IEEE 802.11:
IEEE 802.12:
IEEE 802.14:
IEEE 802.15:

IEEE 802.16:

BT MR

XprHER S R A 1-50 Brn, HA 802.4. 802.5. 802.12 &K,

802.10 MZZL&5E

802.1A LAN {AZR&H

802.1B LAN . 55

802.2 FHEEREE LLC

8023
CSMA/CD

802.4
S M

802.5
LB

802.6
R

802.7
WA LAN

802.8
FDDI

802.9
LRk 60

802.11
'WLAN

802.12
100VGAnyLAN

YER |WER

YR

YEE

YRE

YEE

R

YR

HER

LLC &

MAC B2
yER

1.5.3.2 IEEE 802.3 il

1. WigHY

1-50 IEEE 802 trHES R E

BUlE:

B MAC Wil 84T & LLC i, EXMEAMAECTEHMEH. NETBERG
Witk AR EHEHE P KR, wh 1-51 B,
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MACHIE=E> Huotua | vt | 2m % Fcs | mac B
ey N e @ ..........................................
8 MAC B g
7H ) 17y
10101010101010--. 10101010101 010101011
-y prean
HASE e

B 1-51 8023 Wik

2. FCS¥RBAR
PRI (FCS) % CRC-32 A/ 4 4] CRC M. HAERBM A .
G(x)= x32+x26+x23+x22+x16+x12+xl1+x10+x8+x7+x5+x4+x2+x+1

3. BRI '

KA CSMA/CD v la) 35 i 7 =X, {57 FE 480057 (00— 1 48 S0 8 S vk Wl S B AL B AR A 1)
FRE R LT R AT B A TR 2T, BRI, PR

4. RS

JRRH 802.3 Y E K SAFRD, 1B 802.3u KA 4B/5B 4ig, 802.3z XA
8B/10B 415, 802.3ae % 64B/66B 4715,

154 EERHIRMN

1.54.1 RFELLKF (100Mbps)

33 LLAC K (fast ethernet) $5F6 5048 2 4 100Mbps FILUK M, EEEAET 100Mbps
R R SRR R AR . 1995 46, IEEE 802 Z& R & IE A MHE R bl #5 ¥ IEEE
802.3u (100Base).

e LUK P R EFAE 45 4 Ethernet WUEEH 5 AV RIEHI A%, & LLC FEFA
IEEE 802.2 #7#, MAC FEMFH CSMA/CD k. REWHEBM T LEKRE, Efie
X T HE B ESAE, FIR{At 10Mbps &5 100Mbps HE R B S F Tk .

1. MII 543

100Base-T dR#EsE X T - AT XD (Media Independent Interface, MID), & MAC
TESYBEESRAR. B 1-52 HHTAREHAED MIL 44, X8, PEEESH
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100Mbps SRR, FeihftFAS B0 R AL RS BH MAC F/2. MI [ i
5 MAC FERZORASEMWES SHRENES, RT3 10Mbps 5 100Mbps
FEEMED, DS S8R BRI BT,

802.2 LLC

i

802.3 MAC

i

| Mi_ |

] i 1

100Base-TX 100Base-T4 . 100Base-FX .

i i i

100Base-T HL14% 28/35 141

1-52  fHERFEXRED MI 4t

2. Fast Ethernet 89T /R3EDO

100Base-T #RHER] LT 15 B A &M/ . B AU, 100Base-T F UL T =Fi&8 FARHE:
100Base-TX. 100Base-T4 '3 100Base-FX.

1) 100Base-TX

100Base-TX {1 2 XF 5 HBIEFRONLL(UTP), B AKEN 100m, —XNWLALHT
RiE, B—HWELEA T, BEAEETA 4B/SB R, RASWN TR ITE.

2) 100Base-T4

100Base-T4 {1/ 4 Xf 3 KIEFRNEKL, BAKER 100m, =XWNWKLH THE
168, —WWRLRH T o, IEEHKA 8B/6T RS Ak, KA THA L.

100Base-T4 R4t % H TR & BAY L\ K IRGMmk s, FRHREEER 3 K3
BRREEM . B|AE=INELE P14, BEULLRNHBIEE N 33.3Mbps.
XF T RIER DA .

3) 100Base-FX

100Base-FX {FRBENLG, BAKEN 45m, —FEARATEE, 5—4K4H
T, FIREHFH 4B/SB-NRZI FiE i, FRAENTHAIE.

3. 4B/SB WA *E

10Base-T #3F 551K F S WA SRIG J7 15, 6 HIE R 4 10Mbps, B €313 £ 20MHz.
HIBMMERE 50%. 5 100Base-TX 75K S MM 5, WRHREREER
F| 200MHz. AHEBEEIMMAERE, REEMHSKIBE EF. 4B/SB BEFERE
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4b FOBRT M 5b MESF. 23k 5b WLLFERR 32 FRE, EREERHED 16 flokEETR 4
PR, IXFERIDSRILE] 80%.

4. EVNTEEMTTIEER

PRIELUK RS RSN T 5 TRA TERN, XRESEEURM—MERHEK
Ao HEGELUKREAT Ol — M ER BRI RS, S0 —X B LERELREDN
T EXFEHD, WRATURBRXLEEEEREE, BREEREEER
AeeFIRE, EEREIEN AR RE, EHRBERUERTHFRIIE.

MBRELNENT T, ENFEEERFRFEAEE, 50 EE Lk R
£, B —XMELRA T REHEE, AR —5TMELH TR, S —REadHT
BEYR, TR —RALRTREEER. XEEALUAMERTANR, BR-—HA-
RIEERR . RENTHANPEURAM —EREREM,

R-REET AAEESARE, BEARHERH CSMA/CD A v afsdlhik.
AR T, m-mEET A RELUKM, BT RESERTTURN T, HEERER
WLE IR R, AW ARRZBRHLAT L 5 BRES FLEERM KRR R,
FH LA RLEER 2 [6) ) BB L.

5. 10Mbps 5 100Mbps i3 B ZhiHEThEE

PELLKMEHE 10Mbps 5 100Mbps ﬁ$p&1ﬂm$ammﬁ AR S
10Base-T Y PAKPZEZT .

Bahihi AE LT Ihak:

(1) B3hHEIERFRONER KT B HER R FENT (CSMA/CD) # 10Mbps T
fER, RSN IH 100Mbps THEHK.

(2) AN B AT W& I TR,

(3) HEMERRE LB TERSAERSY, iR EXT I TEER.

(4) BaEEILFRESEAENIT/ERK.

BEh RS AE RALH TR ML R LUKM, Ashbh it 2 HELE 500ms A SER.

HRPEER, HEEERR, RASHR, MAeXRARNERIERER. Xt
B M E BIE AT T

(1) 100Base-TX &% 100Base-FX 43 T#ix

(2) 100Base-T4

(3) 100Base-TX I T HE

(4) 10Base-T £X T3,

(5) 10Base-T F X TR,

B3P Thil & 8 i SR B9 3 1R & 3T #t 100Base-T & X H) “Eiﬁ%ﬂ%’rﬁﬂﬁ" P M

. EARERMAIDTICRER 16b, HikA .
|SO|Sl|SZ|SS|S4|A0|Al|A2|A3|A4|A5|R|RJRF|ACK|NP|
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Heh, S0~S4=00001 FTA# MY [EEE 8023 thill, A0 3R 10Base-T LM T,
Al 37 10Base-T 2% T, A2 327~ 100Base-T X T, A3 F7~ 100Base-TX &% T,
A4 FRIR 100Base-T4 J:3L T, AS RRZEDIHE, RF BT, ACK RaRMIA.

1542 FIEAM

REE SR RGN, AP R CAK P A SRR, P UK B2 A se
AER. FRE 1998 &4 T TIKLAIKMFRHE IEEE 802.3z. H X THUKMA
BN EBRRAR: RERGEKAEMERND 10~100Mbps BJLUKM, #I
R RGKAEEEE SR 100Mbps HIPGELAIRR , 4k 3 4% R 50K AL 2
4 1Gbps BT IKLAK I . thF{E45 KM S DKM TIK AR M AR 2 HE A,
HEBREANWDKEMA 10Mbps FIBIKR, B2 Rk R R 48 A5 50 LK R FH 4
F| 100Mbps B, 1Gbps B, MEF AN RAFTEEZF I, R0 43017 A BN 7T,
NARKTXIHITEMEE. FHik, FRUKMNEFEET ZHNATR. BET
JLURMIE R, BERAKR. PRHEENALEETREOEETER.

1. FILAk M |

(OHRFSIH LR R ERAER ) F 3% . IEEE 802.3z $7#i7E LLC 7= IEEE
802.2 ##¥fE, 7 MAC T2 H CSMA/CD i, (RIFRIBEAMISE W SRR AKE,
TR RESARFHAMEREN, REDHEE#ITEMR.

(2) FIEMEEIRRHS-REET.

(3) 5 10Mbps. 100Mbps LAKM B30 ILB R ILE, HECHIE.

2. FIREAK M AR R i

IEEE 802. 3z tRHEALIE 4 R E4RYE: 1000Base-LX. 1000Base-SX. 1000Base-’
CX 5 1000Base-T. 1, 1000Base-LX. 1000Base-SX. 1000Base-CX ZFRA
1000Base-X.

1) 1000Base-LX ‘

1000Base-LX f§ BG4 1E A{E@N 2R . EXHASEOLAR, X
T TR A BRKE N 316m, €W T TEBEICTBRAKE N 550m. EFH
BEORAR, FEWNTHAKICARKKEN 316m, &R THRAXKABKKEN
5000m. HIE LKA 8B/10B RiE 7.

2) 1000Base-SX

1000Base-SX f#RIYa4THE MM AR E R 7ERA 62.5pm BHEL
B, XN THEN TR AR KSR 275m. EFA 50pum SHEIEL I,
N TAER THE AR KEN N 550m. BEBEMHIEH T 8B/10B &GN .

3) 1000Base-CX

1000Base-CX f# FIIF R RN LA E R I h . 3 TR MBI LR K
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KEH 25m, émﬂﬁﬁﬁ’ﬂl&@iﬁk&)ﬁ% 50m. BUEEHIKAT 8B/10B 4#ig
ik

4) 1000Base-T

1000Base-T {1/ 4 X 5 KERBNLLMRERFI. WELBAKKER
100m, R RJ45 0. HIEEHKH PAMS Hig k.

3. FIKLAAX M} IEEE 802.3 3 B0 i%8

1) FRE O 65 B Myl B B R %

S UL AM K CSMA/CD HLHIERZE SE—ArPRE D, BRIE 512b A
B (51.2ps) PIRBUMERERAEMNSE, HkhRE DM EKEEEEWE—AN
BHBXKE. H5URMSIE UK PRE DME SR 51, 2ps, TICLUKRE
RIBEERTT 100 %, RERFEKEDME RRAERKN 1/100. HTHESHE
ERMN R ABOEEARTE, AT RIESE MR RESEFEUBIrbZE, R
HIBRKEN R 1/100, BIFJR LK R BB K BEMLELS /M8 10m EE 1m B
T HELAZN CSMA/CD HUHEATEE, IEEE 802. 3z #7EHS K% 512b R 1a/{&
Bk RI% 512B HIEFIR], BDRE SR BB B 64B B 5128, {HEKKED
7 1518B, XHER] LR KT Ik LA P R B BB K B 5 2 BT Y BAK R — 2,

2) MK

BT R ABEKERE A 512B, MERIEE MR, M%ﬁ%kﬁiﬁﬁ
MEAER (RABET R, %ﬁ#ﬁ%ﬂﬁﬁ@%ﬁ Jk, FIRCAKM SSiFESA
WREEEMFI AR R, (burst mode) REIED.

REBAEARBBE: BT 5128 EMASHE R, $HEER—IKT
512B MIIEFWIRZE, 7EZEFDAKESMEMZE, ®E— MRS FG #
T,

REFER SRR J:‘;—/“ﬁ;—f\ﬁt@k%~/|\ RWiEr, HAERE A “3
RERTER”, HEFFHRRIEZ KW B34, B—NEW CMF S12B) Ri%sE
EeE& REREY BN, WREEFRNBMR, BN EEFTRENEERX, N
BEIREEARE. X, WRREEBNEIRS, WE—FG EHERER
g, RV AEREE WK EEFHATHR, BTEWTEFNGEBERE
fE3HEIERZE . TR RENE DAY BEE NS, XetRtar bt
RIEFEM . BRREMIBIKEE 5 8192B AR A, XMEET AMNFBE
R MBIIF R RERE Bz MRS RRE. FEik, MREMBEFENRST
SR R RS AN b 1 AN BT B RO R AX I A, B) 8192+1518+8 = 9718 (B)
HRIERE . BN, ZERAMRRLEZE, ERTHERT KK AEERN AR
KA. 7£ 1000Mbps EHERBRHFR T, ENTRES CSMA/CD HIHLEIAT]
B, BRIHRSR A - AU T
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IFG HE|5 B L MUOYER, Rt F 3BT R M B 1B 48 B & B K B LA
BT — il

4. TIRAEEREO GMII

IEEE 802. 3z 4R X T FHRA % A0 GMIL, @ 1-53 Fizs, B4 MAC
FESWEESRITRE, DMREELIL 1000Mbps H{EME R, WBEFHINE
| AAESHmE AR TBUASEH MAC FE.

802.3 MAC
GMII
IOOOBasj-X,SB/lOB IOOOBast-T,PAMS
10600Base-CX 1000Base-LX 1000Base-SX 1600Base-T
]
1000Base 3 bl

B 1-53 GMII &3

5. Bshihiis

FIRUARPIGEL T AR HS, FReET BIDEAERES. THRLLKMA
B EMER: —FHTF 1000Base-X, 5 —FHTF 1000Base-T.

1000Base-X {1 B3 UG TSR AR T AR EN TIER SN THME, UK
REZH RIS FRITRZIEXTFRAY. 1000Base-X HIHHE 4% R EZE 1000Mbps HE, &
RETE IR RO EE 2 ] R4 T VI g - REBR P O R &% O 201 S B AR ) 26 U i) R IR B AN BRI B8,
TR R IR B MBS MAHA . 1000Base-X {817 8B/10B LB 1E LB F L
BEZIE. 1000Base-X 1 Fl L5 P LUK AR R B B S0k

1000Base-T {8 FH MU i bt 5 BR Bk v (9 FLP 2238 B4EHIBE D RO & . FLP ATLA
b X i B T S B D R B RER) . 29308 FLP I, Bl R IEL T AR MK
HIPRSE AR 7 ST BT 3.

e 1000Base-T & T

¢ 1000Base-T AT

¢ 100Base-T2 &% T

e 100Base-TX & T
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100Base-T2 33X T
100Base-T4 ¥ XX T.
100Base-TX 3 T
10Base-T £ T
10Base-T XX T

1.54.3 AJkLELAR

Rl WA N A B R REAA PN BERRERT R, URETLAHEFERK
N BRI RE, # 1Gbps BITIRKAKNETAR, BNAERFLUKRRE, HEFH
B 10 fE BT ETRMER, FVIERN BRMOER, XHEF B 10Gbps LLKMN
(FFICLAKR) B4,

IEEE 7F 1999 55 3 AL T &R A (High Speed Study Group, HSSG), HAES
BT 10Gbps LKW, 2002 4 6 A, IEEE 802 & R4MEIT 10Gbps LAAM )
IE#RME. 7F 10Gbps LUKMFRHERI SIS, A THRARTITH. TS5
WA RN, BIRREUAKRNMRERGEET RESEN 5 SMEE, Boh s
MEr SR ETMEERBERZ —. Bk, HRUAMABEREMRAREMN, B
RSN, HRS BMN.

1. 10Gbps LAMBEEHFA

10Gbps LAA P iy = B4 0 T

(1) Wi 5 10Mbps. 100Mbps F1 1Gbps LAK M f7{iis% XAH R

(2) {RH IEEE 802.3 #aMExS LUK B/ MK BB AWK A E, R ERR
BB AKMFAEE, PR E T RBEEERN LUAMBTEE.

(3) ERMN AR ERFRRAORLL, MAGHGE, CMEREERSMA EMNTE
B TAE.

(4) RTHEESN TR, BRAFENSRSEHKRE. ﬁ?T%E{iﬁH CSMA/CD
TR, SRE A B B R T SR b S U ) A

2. 10Gbps EAK M B4 2R = M8

10Gbps UUAR KB EMFAFRERAR, FHikErHWEEIMUTEERITES.
10Gbps LAKRAE R AR EEirE: 10Gbps LIAM ESEMERHE (Ethernet LAN,
ELAN) %5 10Gbps Ethernet /1571 (Ethernet WAN, EWAN), H#7E EiRaiEm
TILIR.

1) 10000Base-ER

10000Base-ER & IEEE 802.3ae #RdEH, 7E— X3 F4 14 10Gbps LAKM R M
B EEE R, 10000Base-ER MIMSIRINEERSGH, REMYWEE (LAN PHY)
SEF 1550nm $EAW0E. 4 10pm BEDEAR, XA BAKAEND 40km. FIBAHEK
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FH 64B/66B 4R k.

2) 10000Base-EW

10000Base-EW JZ IEEE 802.3ae bR, 7E— X Je A 4550 10Gbps LI M R M {5
B 11458 E 71 . 10000Base-EW [ RSEIRFMNE B R 454, Y3 Z R 1550nm BAHOL.
EAER 10um BEDLAR, XKABRKKER 40km. FEBEHK 64B/66B 451 %

3) 10000Base-LR

10000Base-LR & IEEE 802.3ae #rdE, 7E—Xf 4 th 6% 10Gbps LLKM M E
S B ERHE. 10000Base-LR MIMEIRINEERILH, HEE (LAN PHY) XH
1310nm K. 7EMFH 10um BBCAE, SAREAKENRN 40km. FEIEAHRA
64B/66B & HT k.

4) 10000Base-L4

10000Base-L4 & IEEE 802.3ac #5#E, 7E—XJ64 P {&50 10Gbps LAKFI M 5
B EfRE. 10000Base-L4 MR 2B RILGH, WEEXA 1310nm K.
e 62. Sum B, 50um EBOCLAES, KL BAKENHR 240m 5 300m. ZEfF A 10pm
BRLAR, AR KKE R 40km. FIRIEHRF 8B/10B 40 J7i%.

5) 10000Base-SR

10000Base-SR J2 [EEE 802.3ae A7#ETF, FE—3H Y64 {44 10Gbps LAKM TSR {5
SRR, 10000Base-SR HIMERIPZREMEH, YEEFMA 850nm FHKHOL.
e 62.5um B 50pm BEIELR, FABRKESFH 35m 5 300m. gL
64B/66B 415 ik .

6) 10000Base-SW

10000Base-SW #2 IEEE 802.3ae #7#E 4, 7E— X 4 P {£% 10Gbps LUK M(E
S EFRHE. 10000Base-SW IR Gt 2 E RS, Y E XA 850nm H .
FE4¥F 62.5pum BE S0pm HHOLL B, A RKKES A 35m 5 300m. LKA
64B/66B ZRig ik,

BT 10Gbps LUK M ESM LAN 5 WAN FF RN R, i —&7EES S
Z 5B AR, Kk IEEE 802.3ae #/HEN LAN 5 WAN 4541 E N K0 E EirdE.
FHEERERI SR A MACE, RAXFEIEENR, REXFLEMITHER,
AMEFH CSMA/CD HL#.

(1) 10Gbps LA M R M 38 B 1 BUATER .

BT 10Gbps LAKMEES 1Gbps T IKLLKM A, Eik 10Gbps LAKRM RN
HKYEREE MAC B, YR TYEE 10Gbps 5% 1Gbps =, 10Gbps BLAMAT#
PLLATR &3 10 B8 1Gbps TR AKME S S RHRIEES, BIZHEF 10 B8 1Gbps BT JE L
AP0, XBE, A LA S 1Gbps KT JKBAKM . 100Mbps (5 JKEAA P E 10Mbps
BICUR M, LB/MUT A& B — KR, R R M, e W42 508 25 76 T K 3 40km.
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(2> 10Gbps LA 5k M 43 2 B 14 il
10Gbps LIAMF) B PBEN T &N H BESAREXER SONET/SDH 1
0OC-192/STM-64 #1E. OC-192 FfEHIEEZE N 9.58464Gbps, MARAEHIN 10Gbps. 7E
IXFMER T, 10Gbps BAKRBUEIEA OC-192/STM-64 WIE MEF+H, MESEAH
MARSMERE. Eik, 10Gbps LUK MK MAC ERE#L 10Gbps /M ML T2
XGMII 053 9. 58464Gbps AIE AR LA,
3. 10Gbps LA IEEE 802.3 Y #0808
T EL RIS M A R R N, 10Gbps LAK P 45078 2% B LLA eSS
IR BHE R ER, FEt 10Gbps LKMEYEEEIITEE. Wik, MAC TEEER
BERERSHESEEURNDEFEET, THELEUKRBAT—SiFR.
1) MAC piie=HiREE
- BT 10Gbps LAUKPUK &Ml 3ZE—/ OC-192 B #tATE%, Ehb it
AHRRE ALK A&, 76 10Gbps LLARS, BREIBH MAC Wik =kEH
. B 1-54 RHH 10Gbps LAA M.

7B 1B 6B 6B 2B nB 4B
LS [wrem | wne | Bt e | 20| 58 | sea |

gk | km |wem | eae | Lew | Beonn | s | 29 | s | gww |

1B 5B 1B 2B 6B 6B 2B nB 4B

1-54 10Gbps LAZKPIMiHE =

10Gbps LAAK Misiis R 7EEH MAC Witk BT 2B ) “KE” T8, RET
1625 MAC WIIBT SRR MRTHA 1. BFRABHCES 15188, FHLEE 2B MKEF
BRIl (&% 2"'B B 2048B), RN, ZEBRWIRTE AR5 B fibbbz @3 7T —4 2B §9
“ISARREE” FB, STERTERACE . 8T SRS WRTE R R 8 AN FWHEIT CRC-16 K%

10Gbps LAK M et R 2 $F #1265 OC-192 fiilt, & RXTYEENARiERE
B BREME MAC ERBDEXTIPEZEHEET] 0C-192 WK, FERGIMWIZ E)H
WiR, BRAFEERE MAC MKSH. EWHERMATTHERKE 0C-192 Bl X
BUORNMBEZERE — 0C-192 )5, FTEETHS OC-192 Wik Ja H & MAC 5,
ISR E R MAC WiHRATE MAC BabH . X33 5174 0C-192 WL, Xy
AMENTEAR MAC EREVN. SMHENTAREDEERTH, HFETETEER
MAC Wi%s#. Bst bk, 10Gbps ALK 52 a7 H LUK M i 4 # — AR )
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2) JRIEPIFIT I P R DL A

10Gbps BAAR FEM 51 M B ERNEEAHEREAR, REMOEEER®E
R 10Gbps, i) IRMRHIEEHEER 9. 58464Gbps. {HE, XFHMEEHWEEIL
F MAC B. MAC BRI T{EEZ L 10Gbps 7. Eitk, 10Gbps LA M AFFEE
—Fhips g, it 10G A% FHEO(0GMII B, XGMID), # MAC BRI T/EEEd
10Gbps #IKE] 9. 58464Gbps, #ERE 5V BEMEIEASREELE. RAEMERAMFHER
B RBHUT=H#:

@ @it 10GMII ¥O K% HOLD 15, it MAC BE— A AHIHEIERE.

@ EHWEEREH IPG ., H#EZE R MAC Z%Xi% Busy Idle {55 . X MAC
BEEREEE. YYHEER MAC X% Nommal Idle 55, MAC BEEFHHEE
iR

@ RAWRIBRE ] IPG EKHLH. MAC BEREMT—MUE, RIETFHERE
AR IPG [AFE.

10Gbps BAKMEEIRIFHISEER S SONET/SDH 1M ME R, T RSERMRIERN
FIRIWM, TR EENY R,

1.5.5 JoekRigM

1.5.5.1 Wi-Fi (802.11)Fc £ /515 9

1. T4 REREE

T REEM (Wireless LAN, WLAN) B—MULLBENEHTRNBDERN, £
MBI EIM R RBERZ—. TR FBFEMLHE . BotEaRERLBIEE
RIERNR, R REBRGEERERPHIERERN R, LT B3 EHNE
h ST RMYEESBARERETIE, HoABITEIIMSREYEED. T8 EE
MR BEEMSR. BET, 300Mbps FHMIERNAZC LR, MEFLFERNRLLE
EHHAF.

T2k R M AL Beis R BB P BN SR ok, CREBE B R RMEEUE RN
77, MEZRFOBRAY. TEIAFEHEREEAAGY . BEEH%.

ELEREMYNRSBEEERUT 4 NFH: FEAELEFRREMNY 7. BHY
ZIAIMEER. U0 R 5955k ME .

2. WLAN &1t /R

L FEMERAMRIELERMN T, RETRANERBERTUS =3, 4447
M. 3RS OFDM (EEXXHS£HMEH) RRM. ‘

AR R MBI A =M EAEAR: R IMER. SHMTIMERS
BRSO IMER . DM 850~950nm 2 [A], HABfEHEZE KN 1Mbps 5% 2Mbps.
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THMRERMIL A RARIETERE RS, AR, FREE/], HARSEREY.

PR RN BREARAHMERER: BRY M FHSS 5HEFFT
7 DSSS.

B4y 20 FHSS 4 A& 4 i MY SO0 iz, B 902~928MHz (915MHz
. 2.4~2.485GHz (24GHz #iH). 5.725~5. 825GHz (5.8GHz #ii#fi) =/ #iH. H
B 5T 4 DSSS 4 2.4GHz 1Tk, Rl EEHEHK ISM . By SEL R
R R A R B HE 11Mbps BLF.

OFDM L& REMEBELRE S A REREXNES, SE—BEH. BTREAE
BB HEAR, B8 T HIBE, W LUAF 54Mbps LA L, SEAEY BRA T LIAT 108Mbps,
E4#HERE (MIMO), 7]LLEZ] 300Mbps Ll L.

3. WLAN ML ,

T R ) — AR St 1-55 Bizs, B—AM7ia A AP ME T8 3) ENA S —1
HAREE BSS, £4 BSS A— /N BRFEESS. Hp AP —BEEHFRAIRER
% M 45 B, Internet H .

FEHAb 802.x SHECRYE DS
RiM Portal

Fﬁﬂ‘bﬂﬁﬁﬁ .
/- ESS

E1-55 T&FERAN—REH

T EHLAT LA BSS 85215 5h—> BSS, #A> BSS HZ#4 ESS #HAT LUK
B, FINERM. KE. WL LHETERHEM, WHE 1-56 Fik.
4. WLAN ifEHZHIAR
Toek BB FEHI XA FRHEEBHENS AP ZMSEH S5 ENZEFE
. FEHETmMITRX: AthiAZIEE (Point Coordination Function, PCF) f4AizMATh
(Distributed Coordination Function, DCF).

B
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TR MRS GEM)
e FHR%
(DA

KHRHEE pCF

MACE
. HHENEDCE
(CSMA/CA)
PR

B 1-56 WLAN i a4k 7 =,

RIPAETIEE (PCF) MIRHER: AP RESIFEMN AU ERRE, BIENERERE
WIERF AP HIE SN . AP W E B3 ENE LRI K%, HFX, Wi T 48B3,
=R, W@EmERZE. ke, HiENARRE, ETLEK. '

A AT BE DCF BRE M T -

O Kixuh gl . EEREESEEE (ER), BERK—/ M E R E (Interframe
Spaces, IFS), F{IRZM, MLBIKE.,

@ FHESERE (L), MEksEl, HEMNRLAERER.

® —EAWN R LML R, BER—A IFS KE. H4W, STER%, BN
FAERWT ) — B HIRHUE B BB VLR — B (8 F @,

EH IR A CSMA/CA ##15.

5. WLAN i

E B0 WLAN /™ iZ 4 H 17482 TEEE 802.11 Hpil.

1) IEEE 802.11 il #%

B2 KA [EEE 802.11 RA|MFRHEEER T —Lk&,

o IEEE 802.11: 2.4GHz ZI5MRET FWHEE. MAC FEHML, 1Mbps Y 2Mbps.

o IEEE 802.11a: 5GHz OFDM #j# 2. MAC FEWY, 54Mbps.

IEEE 802.11b: 2.4GHz ## (DSSS) ¥ 2. MAC FTEWH, 11Mbps.
IEEE 802.11g: 2.4GHz OFDM ## 2. MAC TEMY, 54Mbps.

IEEE 802.11n: 2.4GHz OFDM MIMO #1# E, MAC F/ZWi¥, 300Mbps.
IEEE 802.11i: WLAN 4241,
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2) IEEE 802.11 &5 #
802.11 BhSUH 2 B SR A% X B 1-57 Biaw.

2B 2B 6B 6B 6B 2B 6B 0~23128B 48
gl | meww | smser [ seeo | s [ oes [mmrs | ses | mewwm |

|iag | 20 | 7% | Tops | rowps | 458 | s [ oo [ g | wer | mw |
2b 2b 4b 1b 1b 1b ib 1b 1b 1b 1b

1-57 802.11 k&=

Bl BEATEAR, sERbEEEIThRE.

FREEmTE]: RN & S ERRFLERT 1A

Mihk: A 4 Mk, FREFIRSE BSS Hribht, L. B b, KXk
bt Sk, B{&E i ToDS. FromDS #REMHRE .

F5: TR A RZERP TS TRIBES .

Bagsl: WNEBHIE, KB (0~2312B) A%,

BB DUsRR.

3) 802.11 T{EREMA

802.11 ) MAC E¥H CSMA/CA #EHIRZHiEl. B—MREWNAEREW LA
TEEMITEE. MRFEEN, HaTURER. REVWAERET —WZE, Y|
SR —AMEREEER, SEERSET ZEMRHIA ACK. MEEKEIHIA, B
B BT PSR, RRERTN. IR E KK ARAZREEIA, RPHR
WEE, RBERW, EEERW. BIEMENBERERREZA, RERD). X4 EE
Rl R (IFS). WilRIFG IFS MM d Tiss Rl . HOLER IR IFS 4.
B AT LA SR8 R . F (i[RI R IFS 8 =Fb-

o JGMIA]EE (Short IFS, SIFS)

o SiiERE (PIFS)

o SAAMIRIFE (Distributed IFS, DIFS)

FUBIRIFE PIFS S4r#biiaIFE DIFS R ny 4% 5 bivim oh kol 9] % 5 4345 B i 2h Al it
I B o
IR SIFS A T4 BB F— 0 HER &M, Wik ACK i, EMESWHEEM
X%. FIn IR Y SIFS 24 7us; DSSS i SIFS 24 10us; FHSS [ SIFS 24 28us. sEMETIAE
ik PIFS HRFSET SIFS B in_E—4 50us KRS8 514, FHSS #) PIFS {8k 78us.
Sy AR Th B8iE F% DIFS B¢, % T7F PIFS H_LHIn—4 50us #90F18) Fr{4, B FHSS
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) DIFS {54 128ps.

4) IEEE 802.11 ¥4 s )3t

P& (STA) SEMKETLES, BETHE AP BALAER. JRIE
HEREE I AP Bf (A—/ BSS B31E] 53— BSS BAEH AP A, AFKEER
FYHIR, HADBRRE, EEZAP. RENHBENT.

%¥—, STA iliit Re-Association Request R 2]t #2.

#35, ¥ AP Ri% IAPP_Move_Notify (IAPPmsg) #/E%IH AP.

#®=2, |H AP %&i% IAPP Move Reply (IAPPmsg) ¥R EI¥ AP, HPaE STA
RFER. :

LU0, B AP | AS P ED A% STA NS

FBRE, ASFIRMHXHERLEH AP,

FEAE, X STA TRE, [ AS &% IAPP_usr_offline #§ &, BB/ TR,

F-H¥, AS R AP KiZi% STA TREHNE, HFHHHHEXHA,ER.

1552 BFHEAR

1994 £E, Fi# Ericsson 22 8] 5 IBM. Intel. Nokia F1 Toshiba % 4 KA I E K,
FR—AATHENSEFERE. Windamirmds, BEEE. KIFE. Kk
AR ERFEERNTLEIRE . XANTEHERLZAETF (bluetooth).

T RGRIM RS E 1-58 FToR.

piconet 1 piconet 2

active
slave “ %,

...................... bridge slave

B 1-58 EFIRLELER

BFRGMELFITTRMIEM (piconet). MMM IAE—NEH A (master),
B% T MEISMNIT A (active slave), BLEATLIEIE 255 AL HT 4 (parked slave).
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B R R R —RBRE, EPVADE BRI —MEFRE, UBEEINE
FiHFE. BRER T W EN A NEERIERE SN, M T 3.

R —FE RSP U RS FES MMM, B0 R —AT k. A
FE RS — B (scatternet). TP —AFR L34 TDM R4,
EFERBHT RS, ERESANNEA S RABMEERITHERE. FIAEFEETA
FNH 2 AT, NWARSATAZRAEREERE. BFREMEHHERZ—2, %
B —ANSe 8 I 5 1 i PRI S 5 SRoTLAF, AT BB e -

BT 1.0 3R E EAT A2 MMEEE AR 10m, HIEEN 720Kbps. 2.0 FrEH
IS SRR 10Mbps, FEBIFEHF) 100m.

1.5.6 HHUJSIEEM

1.5.6.1 VLAN A&

ERURER (VLAN) £ H—5% LAN MBS0 BERRMEHEM. VLAN
IR RAE R RE PSR, ERPER, MEMTLEE—W.

B 2 A S B P B Rk B i BR R AT IR . H—MEBANT AERER
AH—MBHARN, RREEY A EIMA—ARNERY, e EEEIR— MR L,
XEAWREREEFETMAE. Eit, ZHRAMHARZNT SREMBR DA ERE.

ERUSE M R REM ALz EF, v VR B A R 5EH,
BEARHT SARARYEMEMRS. R—ERANSRA—SERER—PH
RE L, EAT) CUEREE R — N AR A Hebl b, a] CUEBEAE A R B R A8 3l L,
AEXGFHPLZ BEBRRT L. Z3— M aN—MEEARBE S —MBE4n, R
FEMABBESTRARERSTEERY, MAFEIXRECENSTHPEGE. F—
BEANT AT USMEARKEMNE L, EEiZEKEESRER— MM
E—#. Eit, VLAN BEERAERTE, BEMATAARYER T SR8 —N1
B .

HHl VLAN )= E4x¥E R IEEE 802.1Q #7tf.

1.5.6.2 VLAN @A %

1. EFi#HO% S VLAN (Port-Based)

¥8 AT Bl R L O A B — 4~ VLAN.

BB FROM VLAN A R FE— M Edwilp. BEETROK VLAN X
LA HML, G #eyl X _EASEE 1 MmO 2 53880 Y L0 3 g0 4 w7
M —A VLAN, HEZ#YL X MAERYL Y ERE—K CERIRERD.

ERFRMEARER, SARLTHESEIREHEEE (WEHDAE) W,
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TFEEHRE TN

2. #F MAC it %4 VLAN (MAC-Layer Grouping)

e —4 MAC st si—4~ VLAN, AF B TE4 VLAN BiHF-RHH MAC i
bR sE .

W RBR A RAF/ENT B, RARERMERENGE, FTEEFHRER
Bhl, FNEEEHRAICRAE MACHMERESH/M. EHHMNXER.

3. ETMEEHHIH 4% VLAN (Network-Layer Grouping)

BE—A Mgt (In—4 1P #bht) H—4> VLAN.

WFEMR AR EVATUEER S, ﬂﬂ&ﬁ%ﬁ$ﬁ"ﬁﬁ73‘fif&, H 1P it
AER, AEAw—#.

4. BEThiY%I4% VLAN (Protocol-Based)

1o 5E E R KA —1 VLAN.

BT B A &AM TCP/IP thil, BiXHy oy SR 8K

5. BTHMY 4% VLAN (Policy-Based)

RERR T MEEE, TERIBMSEIRTHETRMN . XM K M5 18
RAMKBHERAEBEIL. AF. BHETH, AHRISMEERERE B, RENN
SR T IR % SR EY AT I

IR ARE—RBFBUTAS:

(D fERGERMTA?

(2) MUREHA?

(3) WHERMHA?

(4) BHERMTA?

(5) X fFI5r41?

(6) o R Rag IR ?

(D TANGREMA?

A LA AE 3L R g B AR — 1~ VLAN.

AEKAWR AR, —/Huht, w0 REES 3 —4 VLAN .

1.5.6.3 IEEE 802.1Q 5 VTP 1L

1. IEEE 802.1Q Mi&s%
IEEE 802.1Q & X VLAN rbﬁ%ﬁﬂ@ 1-59 Fizn, B XTRAK Mg AT T 158,
ELAUK Mg X i hn 2 279, 3t 4 A4

| B st | gsnt | Tem | ks {cm | vian | ks | guE | g |

& 1-59¢ 802.1Q VLAN ik =%
Hffshht, FRibhE. KB, BIE. BRRMAGLARMBKER B, TPID. k%K.
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CFI. VLANID % 802.1Q ¥mnf<#B, H&EXWTF.

TPID (tag protocol identifier): 2 F47, & IEEE & X HIHRIERY, FHXRE—4 N
T 802.1Q #R&HIM. TPID B& T —A € #I{H 0x8100.

HFek: 346, —3F 8 FAELR, 0~7, HUHEIEMMREL.

CFI (canonical format idicator): 14f, {4 0 #FRFEHE, 1 DIEMTEHKR.
CHAESRIT/ARR B FDDI A JF U 8 77 ik 5P R 38 7 2 B o 7 4 ok ) o W%
=R,

VLAN ID: 1247, 884 VLAN ) ID, —3% 4096 4>, 4 32HF 802.1Q 1Ml KA #%
PMAREHROBERABLEEXNE, UIBHAESETFH—/ VLAN.

2. VTP i '

—APEHAH VLAN EREMFLENZHIE VLAN BHTRREM4ES . nR%
H—NMEP R EEREM4ES VLAN 58, MEEE R LG R THIH
VLAN EE. AECEREMESF THE, BMATIFRT —F VLANTunk ¥4 (VTP).

VTP fE— MK E (VIP RS2 EREE VLAN, HERERE BB #H
Mt %, XD T EE VLAN JERALR .

HE—NVIP R, — X BHATLLRU T =MARKAGBZ —. ATUR—E VTP
fR4-48, —& VIP B, 308 TIEEEMH. AARE T XHMIZE VLAN Migs
BInfTEEE .

VTP HXFEA VIP B . B4 VTP HHZE PRI ZERE VTP RE2
B ASMEERFR. ER—/AMMERTLIEELA VIP .

1) VTP fR%2%

VTP fREIERE/ VTP AR A, REBRE VIP BAME—"TLU¥M. M. Ed
% VLAN FIZE#Hl. 4—EREREHTHRIE R EBFTFHLMER, BRRIER
RBREBHEA. BRINLIEESURE F YL EZHER.

VTP R&-2 A3 VIP 4. VLAN &E, BH#ITnREsss. x4
B S £ VTP BH—45, EHE VIP BRANETAZHRNGEIITH. EMK VLAN &
BER.

% VLAN 7E VTP JR& 2 L AR %, MHfh VLAN BCEE R — B MERS
B NVRAM (CERE8TT). JXEMERONE, BERFSBERBFRY.

2) VTP & A #i#

VTP ZFP BN VIP REBEBFTAEE P ZHRINRERFR. BRI R
MB%. %in, Efy4 VLAN. HEPRZBHIDA—/NFTH VLAN, VLAN 208N 2]
VTP fR%# LZE. XFEHH VLAN A ESBIFENE P ZHbl. ZHH VLAN 1%
g, ZPAHN R OSXBEEIF K VLAN.

A4l VTP RS 2%, B HHLAE NVRAM %6 VLAN BiLE. R, A% VTP RS
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8, UEPTHRHIERBHE, FTEN VLAN BEGRERT . XHRVBIHIRHRE,
%Ekﬁe&WTﬁ*ﬁ%%vmmﬁﬁ KIKEBITH VLAN B E.

3) VTP EHA#R,

VTP FEHA YA VIP ZFZHRHAF, VLAN A AZEX ST HH L FETERE.
MREEN VIP HME—#5, BATTLUA VTP REHEK VLAN REFE. A&,
EMNALEM VTP EAMEEK VLAN. BB RS EER L RIERESKE VTP B2
BB RS AME R TIRO. XAW VIP BB LLIERES—4 VIP &
B L. FFAHRYETEHERHLATELA VTP RE2535#H VLAN EEFR.

4) VTP HiEi

FRACEMYER VTP SRR W LB 3, 802.1Q B& ISL Wi#&3X (inter switch
link, Cisco AR$EH KIS A VLAN W R). VTP i — B HE bk 5 B i
FE fHh. XA ik 0x01-00-00-0C-CC-CC-CC 1R — AN FREEA ML (SNAP)
KRR EE (LLC) 3, Ff—/°7E SNAP 3Li 2003 HKEE, S/8EMES—/|
VTP L VIP B KR, H=FABRM VTP HE: :

o summary (IHE)

e Subset (FH)

e Request (iF3K)

Summary B GHEWD: HBEWALLR VTP RSBEE VIP ZFAHLEHN, |5
A —REE Y VTP BMEAENTR VMR Y. HEHBEE VIP BNEAERAERE
BB . BT REERFEE T £ MR HRYI—FE (subset) i,

Subset il (FEHEPD: FHEDAHNREE VIP HAEA VLAN MFEMER. FEWE
PLEXS VTP iERPIKImRY, st UEESER R (FER—EEH).

Request 1l GERIWD: HLLTFEMERZ —RER, VTP gF*}Lﬁ%ﬁ:kfkﬁ (request)
3| VTP JiR452%. :

o VTP A FHE.

o VIP B XYM E — ML EEHSHEERMHE HBHEE.

o ZRT—HTHEW.

o XHHES.

o VTP k45354 F — & EWIF AR B iE R M F T R TEDHITHR.

1.6 'BRSEAN

1.6.1 ) IERIRHER:

ITEM (WAN) ZIEREEHK A& MM, i8N, &S EEE R
BEMS. B, ®RKSEMEARREN. AHSEZHRM. ARABFEREN. &
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WEANEH TR,y RAKEKE M.

5B HEEB/NREMELE, TEMARUTRA:

(D BRWEET, TEHT, EEHLE,

(2) FERBFERMN T, FIERAFEN L. LK. RARAE, TENAF
Wik, DE., 45, B,

(3) BuRfERMER X, flm T ERBERIER AL L.

(O EMER, P8 HEE.

162 B SEEREIT %

FI M BT AR BLTH P E M TR R B . WA TRMRSEN, TEHRE
BRAM AR : BHEEE (viral circuit) FRFEEER (datagram) FH K.

1. R

EHERERTRP, LERFASEARARLEGHN, THELAEERERY %
BOEEER. A, FUmARGEPMSA, HE—ERaBETNE E . XNEERR
TR — &/ EH R A2 MRS EEN GRS 4ED MR, RIEEEK. I
B, FmALREEAZ EEETRRAREHEXLREK LET, XS5RIEREN
THEREMAM. XEEFRMRXLZHERAREHN, FUMKZH “B” Bik. ¥
AN R B H AT — 3T s 2 [ W] BB BT 4 i R B SRR B BTN IR R Z 1A RO ARl 4%
%, WAMRGEZ AT UE 2 408 BB s R R EATRARS, I 5H i B A SERRBR 2 AT
REAH Rt AT BB AL

FESB AR ERATATLMEY SR EREEEE M S FEREENMAR, MXLZEE
SRR BB AR A B BRI, UL MBS AR LBEGE, KRR
BEATZBYREE LY SSEMAZRE. FAREEFEEEN AAFFRDEE
FESMUR S, S&EHRFERINEAR—FYEFE.

L E—FBERTHRESESMPAT R, EVIENZBRYEEELRELA
—4BEEERAUEEN . BTE AL AT i B BB E, Al
il — 4% o e Bl 5 B B AT AR BB R (R B PT BE R AAHRI, AT DA A BBA A
LGRS R, FCLEFIZ A A AR BB AT G A A NS IE.

ATEFEN AR S— N EE T AERRE, MHER &8RRG HESBEE
{FE EMPEEESREAHER. TS aaueilm— N M E2EEES: £8P,
B—AMHARGEY AN, HARBELETHEREESERERRE, UiEEs M
REMNT AW AAET—BESE LTS HNBBREES, hiRBEESSRsat
FRENZEFES, BRRIARET WA

£ ANBRMESNMEZESESHREMERE, JERRFERITNAEY. X
WEEERARLER B — AN REEE R H, &5 B o B0 SO B R s B R SRR T
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2. HRR

FEMTP, EHAEHWYREERNALHES BN A R, &
FRIEREY sUERASEE, 2%k, TEE, SFEMIHERTAMENNAZRS
i, EAmEREP, BEFRAATREHEEN, BRICBEE A ROBFE5HE R
FIRBERFRA— R, FEEEREREaEEETER. Fik, RARERRS
FEFE TN, EVHERELIEEZERUMKEDIG, FaHdTEEF. X
KBFEARLERNIFRERMERE, RN TEERS . SUEREEIFERLE
BB, {HMSET SE A NSRRI dE .

3. BEMLLE

HIRM S RRRFM T XEEMRA, R 15 BETRHTRNREZL.

#15 HBRSERBAXHILE

%A %= RERES ERHAES

R RE e

e AN BB AR B RN | B AR A A — e

REEE FRREHRERE i;gmﬁ%ﬁ@%ﬁgiaﬁﬁ*%

AT E, BERETWE,
», q A \ hli

i RHEA S LT N .

s | BT R S E AR, T3 | B L A 10 0 R T
R .

R ™ W RSMENR, NA5REE

1.6.3  HHEEEEH

1.6.3.1 WIS

HRMEPHEELEMEEERN, MERERERS TR, SAHASKRIPE. HEL
—FR TR AP ERE, KA REER (REERTR. FHETRMLEEEN
) MFERESTHEFNAR. EREREREN, 28BFEHRETR, B4k
A “FHEERIW” (congestion collapse) B%.

1.6.3.2 AEISHIFRE

MERENREFRETRARUAEMNEN AR TREREFENLEE . H
RERBARRPER AN TR N, ZFMEHER. LENHREEMREE TES. NEF-
AFHENEREREEFTUT LA !
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1) HREREMNAL

{RESE SR T RERIERAMA ST EHE. REFRERER. AMAFEN
REBAMEN C=B « loga (1+8/N), K N AEEARFHTFHIHE, SHEENTHI
£, BAREFR. TERFAERRRENER R WD TRETEERR C. WER
KF C WEMBEEEBLCRETERE M, ™ERREHE.

2) RAFIEFEHRAZL

AT HBERRRBMFERATN, BB EDN DERETERYT —ABF, EwLl
B —LRRAE, ENMSHENRL. BREHSE ENEEZRTSER, A6
T RRATINABAFI AR, T A0 oK BA S 2 B 1 SR 28 S REE A8 39 o 25 LAt ) R

3) BroIdsrIAbEEE NS

IREE BRI CPU 7EBATHEA A . BB e RS ThRens, RbE B RA b bl
B, A AE.

4) MEFRBN B
. PEERREEMSDRIFANEROLE. MEREMENAYE KT nternet
FH A, BARBEANMOANE, ERMSHRBY WHRAEST REFHHLM
®it, MEESHARER. FMRAEXNNESHELEBITERESERENS —EE
Bk, XFERLRARFEMSHESTAYNEL. HAERMERENAE £F
RNZ, Z#MRREESERET R LOREZEARNATE, MABFENES RS
HEAWME T REN WA RE.

RiE R AU R R, P48 P BEHT AR I BA S SR N R 1) i L S 2 B W T 3
1B 0 B 53 AN S5 BT 10 SN R T S8 S AR IR B o

HERRE B TRERHFEHRRGBG R, HPRAMNREF R AMENRE.
P nEFZ A —EREN, AanERE, TARRERE XRFENSHER
SRS\ SERFE R, EARATRER ClN, A5 REsHEN ER, Mk
FRLSREERNBIT —BBE, WHRRNEHEE, MEMSENE. Bk, B2FF
AR SBNERELHRMEN MR WIEE. 55, MR E LR LE
RES th A~ BERF LRI ZE T AR

PELFR—ABEFRE, TATRARSGEHTRRMER, MHEEHINGRBEN
ZHIAEN R NENIERIET. BT BB MIET R0 25 5 1 2 R KSR
TTHIETHE D8 TCP FER RG] . ML 5 3 mE R H i f/E B, BiEJLEX
FTHEHRBERT — M E#R. _

MERER KM, FEERIEET DA IFFEEEIR A BRI R BRER
AERTLAMERRRESE . PERBEERT] LASHERRBN, ETERITHEH: JRBIFEFREER
WARE A RAARUFFEREN, ET LM AFES. nternet F EF R AFRHT7
X, UBRENMERNEN, Rt cRENAERRBE BRI REEBZT
WA o
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A ERERHI D A=A RRMETFRENAE; FHZEGEBREERHERE
HlR: FEEH FRBERES BT RELIHRRINE. WM RERS L& aE N
WL, EREEEEERERIBGER Y. S8R R R Z RKER
RKRRE, BHEMEREL T E T M.

1.6.3.3 HEIRHIAE

MBI T AT E R, ATLL AR T &m0 RIS TR (BE
) WP BRITEEMS RS (MBREBNTHID FHAT, fERERTIME
HEMORE, FERMERBRER. LRTEEINNMELEEETHAT, FHERE
C RBHYE BB ARSE R, FRESHIEERT SRR A B2 e A Rk R R BRI TR R
e BHEAT R,

1. AEITRIGRERR S E s

2 %5 i A B T VR B E R R AR L A S R & X 2 E RSB ma s, B A S
HF R, XMERRES TCP HIFHERHIAEX R .

G ML RERA PQM (HEFIBAFIE R REE ML R A BIEAAHE, EX
Hl FIFO #] Drop-tail ZR5HE, REMABTEHHH#TER, XHARNEL~E
Lock-out (#i#}), Full-queues (j#%1) F1 Global synchronization (£/FF%) &E#. B
#A X Random-drop M Drop-front & 5KEE W] LI % Lock-out [, {ERHITCIERE G
BAFUFNA R [R5 51 R M AR & A

AT R EERFIAX LM, HIT AQM (EFAFIER) R, AQM B
PEBIIRM A ZR, XFEmT R ERELERA S8 AT PR R, A TA 8 5
FEME . L AQM BIRHERE X — BRI T — LS M 7 2.

2. ME|EH LS E

1) TCP #gEHl

TR B2 B T 4 S R T A 2 TCP Y I E B k. TCP £ B #i#E
BB R R B TR YE, TCP FIE IS M AN R8N IR 2 i 24
WMEPHFZOTTHAR, NTAEETURZETHRAEENSHEH. —BEEMNRREX
LB AEEE, EATIN (ACK) FSHEERACH MU CLBErMeE, Em
EATERINARE AT L ZSH R Mg F RE—AFRSH, LA AE kK
iR 4 845E, TCP AN E RS (self-clocking) ).

TCP FHERHIHIHILIEREE) (slow start). THEiBESR. REE (fast retransmit)
HRIEWS (fast recovery). HEFEHNE (SACK) %, Hid7ELim Lo MEEMFAEMRM
HIELRAR, ARG MAEMATERE, WAOPMERER TR

TCP R A I H A B L RO RIE H AT E Mg E M EEREE.
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2) ECN (Explicit Congestion Notification)

BT HE TCP FAZRENRAMIBEERES, NEEFRUBESM ACK 5
BEMEEN MR RERE, XHSEHTRURENFHER, TEEREK
RRAMA RER DA, BRT S HINRBE. ik, BRFEESEHE ECN 1 R
PHTFALEMNECEREN. HEERERETHABNHENLY, BRHEE
HERID, REHEVED R g RE R HFHE R SR C R RAHE.

3) XCP H! VCP

PEE TP R RE, MEBIMRT RAERENIGK, £4M TCP HIEEWRBRHEM
B8, TCP AIin=CIG AR FREHERBETRE, FHETMETSHF FHERER,
Bk, ROBEEE XKW RN ERMERE MIMD REE AR, REEE
B HR, KEFE—TEE N KRR RSN THE, BR—FEBkE
T /Ny R ) BE R P 4% B B 1

XX, RH T —FhE R BN EESIPLE XCP. XCP (eXplicit Control
Protocol) 3 ERX ECN HLEIH—FY 78, ©REZEBEL TSR ML a9 st
TR RAAM, ARFIRAEREN AR MR T RAERET ZHETHUMMEHE R
R7R, MR EINL AR S5 BT MR AVIE N ZATHI R 2R

VCP (Variable-structure congestion Control Protocol) Bl —MNFriEMbMYL. %
FETTLLA 2 7E ECN A1 XCP Sk r9EEm R RRTIK, B4k T ECN fl XCP F Bk
SR AU R ES, EERE8 A KIBESSESE TCP+AQM/ECN MR [ %
g51, FFILA I ECNbit i35 XCP I tEgE.

1.64 2HW

IR S R A M R EE RS R A AR NS (AR,
Hal, REAHMEEERGENT. ABMOHALEE, EA LTS E= A2,
—HRGBARE, —RRENMATHRA, B R TS AAREE N,

1.6.4.1 ISDN/BISDN 4%

1. ISDN B R4S

AN S FM (Integrated Service Digital Network, ISDN), BRZEILA HiFM M
Bl R BERN, AR—PSREFAERALS, TSN FBRRETLENERS.
ISDN ¥4 HbE ). BB RENRELRENSASELAR, RHLEES.
SMENRAMM T ERE. RO g. AL ISDN MKEERESHT R ERIEAH
(64Kbps~622Mbps) FAERE1X, NEEHETIES 51, H EL bk B 1S WA M E a3
ST

ISDN 5 PSTN (AJLEiETHM) HLLAFUTHEANMEA:
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(1) ISDN Ky Eli it H 23 F X FE.

(2) ISDN I/ R Eilid —HARMER £ g O akdE R .

B ISDN WX B EEMMERE EONA, BEERMEEHTHN.

#—1X ISDN FR A4 %45 ISDN (N-ISDND. ‘EFIA 64Kbps {58 1 A EA T BB,
KRB ATHHR .

" 1C ISDN FR A FHF ISDN (B-ISDN). EXHERNMIBEREE, RELHR
KRBT BRBA .

H# N-ISDN 5& X T H3FH P ViR g R B AU i R Ry .

1) BEAPjRjE#Z (basic access rate)

FAV)AHEZE AP EE Y 64Kbps B B 518 1 NEZR N 16Kbps H D SE4H R
(2B+D). B FEATHEEAFHEE; D FERTAREHER: mEam. ASSH
fFFEE, SIEZENA 192Kbps.

2) EBHFREZE (primary access rate)

BB A B EIER AT . EILEMHAFER (23B+D) Mg, #E
% 1.544Mbps; TIZERKMIUAER (30B4D) HI%H), H B. D {58324 64Kbps.

BAVrnE R AR ARG R P iR, R tHE, AESEFEMLS. £
B NRH 5 F /N BRiERE HAL (PBX) B LAN S S B KRB A, .

2. ISDN Ry&EHy

ISDN fIEA R 1-60 frx, HiERILIEH, ISDN GFER-MEED.
LR IIEEFN ISDN 54 R 4.

ISDN [k
T TSI T T T T T T T T "l
| i
! i
! i
! g !
o el | ion : son | frEs

L &'y | TE

i
i e !
T i ) a -

: ) S — .
;FHF—WE{.‘:%‘! j’“ .
5 ! S ! ;
: I— '''''' -'—--—-_._“.-_.,.._ _____ _I E

) )

__________________________________

HRP-RFAE%S
B 1-60 ISDN i
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1) ISDN H /~-M&g# 0

ISDN A P -FI 488 O BV 2 /2 4031 55 ISDN W48 2 IRIER 4% 5 8 - 2 Al ki
HEXBRER, ZEOZERFLUUTIhEE:

(D RFAAR—#ZORUEE LSS,

RBA PR, EFMEERL L, EHEEBMHEEE, ThyREHT%.

(2) RFELARKETEE. ’

ZARM UEBER—MED L, AWRFFERX LR R L.

(3) REARMBHE.

FIRVRHERE RS, (FAWAEBERFERPBHMES KB EIEE.

(4) ZEEMAH PR PR AT HRAERE.

ATREEMEHEMARESHELERT, MIRERIFSHRIERE. SRS5EEL
MEREN B, REAGEHRAHRRERNTINE.

2) ISDN WM Thhk

ISDN REREBELFRES, RIFRBEATHREES . FHTHEES . EBRESERE M
ARFHEFE SRS E—RERT, MERREEE (OSIHEE 1~3 B) Dhkk.

3) ISDN FHE 4 R4

ISDN RE=ZMARKES: AA-R&E4S. MERSELSRAF-AFPFE4S. X
EMEAHIECEAR: AP -MSESRAFLREENPMEZmEHEES: NE
R EME SR BMZ R HIE S B -H P E4S NS 5 Mg, 0 P 2 A%,
R P AR R ZARIZEES. ISDN LS E4SHRAAKEERES.

3. BISDN [

REE P B B AL E R AR, N-ISDN SXEMeHER. fil,
B R MR ERIA R 155Mbps BER AR, EXHEZATHEARLIHRN
B, —MNAPSHERRERTTEAT] 622Mbps MR %. EHFRT, AMMHBETSE
#5 ISDN, B} B-ISDN. FTif T RISERAE FE S RFX TERRE MRS .B-ISDN
AR BN SR (VOD). B4, WiERBM IR RERBEEEHSLE. X
P B-ISDN &R E7E5R{A ISDN HISE#4FME, LR e R AL ff ISDN Wk
%. B-ISDN#RHJE, AHRFER, AN EEKH ISDN 4 N-ISDN,

B-ISDN EXZHREEE, EAERRI CHASHARERIERAENTR, FE
HRAABARRE: —REEEHR: —REERLT. ATHEFRACRAWMERETR
WIS HE: s S tE# A (Asynchronous Transfer Mode, ATM) ASCELREA#BIR
THFRIRT R . IEAESR B A SR & O Th A F 251098 Bk 2 SR Al R A T8, {BFIA
B B AT e R Ak DA R/ gt B-ISDN 3t [Fl@ 2 A RE SR B HIR TR . 1 ATM H
ARA] A5 B-ISDN FTER. IEFRiXHE, ATM il SONET HiA 5 B-ISDN 4T T4
B2 %, NATEBARM ATM BIARR A LI B-ISDN B EEH AR,
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1.6.4.2 DDN R4

7 HIEM (Digital Data Network, DDN) &—&F|f # #5 H R EEERE N1
BN, EXEREAIARSIZANEFEETEN.

DDN H¥Fi#iE. DDN V. MERSGNH P M4 DDN & mEER
4. HFHE. PEFE%. DDN XA T HVE BN FERNERE (Data Cross
Connection, DXC) $iAR, ARt R A EERRE, B DDN REEHMFE IR,
PG RAARSERE (PVC). —BHPIRH hil, MEEHE R LU KA 4
FHPELMBBEEMEN, MERSITYELHROSUEYT B T#E. ik DDN 5%
WRIERAFHEE, EATNNRIABRTRT RS,

DDN A PREMERVE RSB SMEER. NAFARBRE, MA—&S3AN
EHREMAT —&RAR. RWRMNFEFE. HF7% DDN A4 585 58F
TR EMA—&RIEERT 9% DDN & 5HIFEEENXNET: AiFTEREE
FigpiEs:, WHBIEEEREMGE, WRE. AEE. RE4HEMR; W DDN ¥
R R, HHIRAMENRE ATHNRERERIEXE. B4, DDN ELREH
FEE, HAER. WRER, FEXARALEAR, BHRAHEEAsHEEIEE.

1.6.4.3 SDH W%

SDH (Synchronous Digital Hierarchy, YR #Z &5 M) BFHEE JUREFEHR
g, RAT -BESSENBRERFERSHARNFILZME (SONET). EXRE
PR BB HER S (CCITT) EZTEMESHEFH R IRLSHFHR (SDH),
2 BAPMUER T A HE A TR T EAMrE A AR %% SDH ME—H&F5
BAREE, BRERAAsEREES, LTHRERGER. BH. FEHINME, L —, @
THEEERERALFENA. ZMEHEHERY. BR. &, 8380 Ak
Mk T EXYA. SDH MRS, A LI A 5 it STI R R AR AT . B2
FAPTHRETT & BIEBITRMAIE R SELAR. FEit, 7 SDH S RH#EWL AT,
K= MNARBE T HAREARE.

SDH M %% A7 LT = B4% .

1 G—¥en

SDH MM RIS FREABDEE—HE, S —RIEEDEASHRLIRE
Fik. WRHVEI R RHENEGER. BRI, FSMEER. KEHL ISR
. LEE AR, ARENRE. BEVRBE. HEFEES.

2) AR

BRFMEARRREMBHERE, NEXTASEHERT, MEMEERhRIH
R, HEEERERNNRA K EABINLS, THPARARESIINEHSEE. B
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FMEMBEESH, TEFRHRY. —HFRmF. ZFNmHAMFR DXC R E
®IH,

3) SDH M3

SDH W [R5 45 ¥R A EMFIE 773, BRETH ML Rt pp st B L BB B & M /Y
EWINE. BARSHE—RBERRI, BB NATH b4 BRI gk
BUER, RERTRONerHITER RS . KIRFER B SDH M4 8 ITE R
RERARMMNERT. BT TU GEBREIT) 18RS RNES& B4k gk,
E A EHREEE TU AEXN— R BHE S E R RRI RIS 4R, T E#H STM-N (&£ FE
5 8. RERPSE—SFANEEI. /FHER SDH ERRLAT —BHFEASRIE
g, CAHImBER IR AT A A& AR RS, AR EPR LSRG T RRED
g b, XRERERBBRAEIE R T/, BIwysCELYT AUE A RiExT k.

1.6.44 WDM W4

1. WDM #A

SR PHAEH KRN AR, FRWEFRREREEEK, W
HROLIEINE T M EE#GE I B A% ISP (Internet Service Provider, JREIZGLEH)
FEMNOEERE. BREWHETRESHCER T ERREMEIE, BREZN
SDH/SONET ( Synchronous Digital Hierarchy/Synchronous Optical Network) £ R & LAKF
SE MIFEHER (I 2.5Gbps) ENA P HEANBACEE EAEMEIR, Saiik e insg
KAEME R B s, Hln{EH ¥ &E ) TDM (Time Division Multiplexing, A$458 )
FAR, RRERE G 44 500 225 UL B 2 A AR PR i 3 ¥ & A L N AE A /8. AT,
— IR AR B S5 L0 50THz, Al WA ARG mEBA B4R .
WDM (Wavelength Division Multiplexing, ¥4 8 F) AR 8 LATE 4 YA BRI H
®, E-REAPROARBEK LR, MEEMSHRINES, BREXHFERHR
BRHIBERE AR, _

BEAEH (WDM) 3L E# FDM (Frequency Division Multiplexing, #i4%5
AR, 8B ACH BRI S 20 3230, BANBHACE B S A —BOBA K % . WDM
HAME RO B LR A B & B e, SFHEER—RALA Lg%, BT EN
FIYERA AR, ERSERPREESTINN. ERURERBEAR (XTIl
W) BEHRE LNAESSTHF.

WDM B ARTE a4 o A S BN FH I 1-61 o, WDM RAHEAHER OtE
FES) MATCAREMSL K s OLREAEE) 4. KRR HEIR L
BEAR B ENRE L —EERIDLES, L. BEATHRRE,
REAJCAPiE QAL ATIRIBER ERBEREREKE). FEBEURE, X490
BERBORBRBOR, Wil SR E R R & BIEES.
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i AN [ o |
faitt2 \ Jest / faiti2

e AW e dmE
Eitin - / \ {#ilin

FE 1-61 WDM 4 SEHERES

WDM R R R B i K R 455, AT AT LR AL M AR . )
W, WMRAFSAHEKMNEREERN 2.5Gbps, E—REAPRNMER 4 M, MEFR
HIMEM AR IAR] 2.5X4 =10Gbps. — LA AT LUHERLENEZILT/MEIE, Bk,
WDM HARAIUFESFIANXRAMERTRRE (£TF 50THz FEBTAFR), F—R
HAPEHER ARG K AR NERRNLE. LHEEZ2LERE, TS WDM
FARK AR BRI Z AR BRI

2. WDM A4 A

WDM HARBE Tl A

(D) EHARKR, AIFAZRILARE. REKAGRETNS, KE—IMES
FEMH—X e, TXTF WDM R4, REFELMEE, BN RARERFTE—X

(2) FEFFES “BH”, JMERTREHNES, nRFEES. BESS,
FHREXT AT & AR

(3) MY ANAHFERRELZHLL, UAFEMARENMERE, REER
SELAR I — A MG AT S IR &3y AR, FEik WDM B AR R
Wy BEFE.

(4) HESHEEMNEMLE, ERETREHEAIERAE (OADM) B FH
KR EER % (OXC), ALUHMAEBEREN. Baft. BEFnStmLs,

IERBE WDM HARK Eidde s, HHELLERITRENMERE, HEAMERR
FIARHTEN, WDM HARKEZ R F £k EE R mm g P,

3. WDM RREMETFHAREF

WA 1-62 Fivn, BRI RIEARLEN WDM ZO0MSEH S HH. PR
H WDM D RALT SHR T BARE; Th OXC KM b0 il A i
i WDM #Z LM%, % SRAEILRLEBIEE, FLEEILRE M/
WEBHERAEES, REAWHICE. ZOMNPH OXC HAEE S MRERLTE
M, AIXHE—RAFESRBFERKES SHAAESHTTENESE, STRAFKK
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HHaeS, N RBELABHRE RISl % . WH WDM RS EHIRIHE WDM #%
LRSI AR5 o

OXCHIYi s

1-62 BAREF WDM A%

WDM M4 77 L OADM F OXC 4%, BH B WDM S /RS LS. was#iis
BE (TP RMEHETER) . ERELBATABTERZAR, TEZRNEEKLT.
AERHFREE, EMEHRT. KEMEERED6E.

1.6.4.5 MSTP W%

1. MSTP #HiA

MSTP (Multi-Service Transport Platform, 3 7F SDH IZW&4EEFE) BIBET
SDH F& R LI TDM. ATM. LIKRS & KA. fEMEE, RE5G—MER
ZAE TR AT SDH BN &5 b N B A tarfE SDH 163X S BT BB KIThRESH,
T EF LT EE T RBRFE:

(1) AF TDM %, ATM b %58 LR ML &5 B4 A ThEE .

(2) A% TDM k4. ATM Vi % B LUK Rk & FIfE L TR, 4048 A B B a4
The.

(3) BE ATM Ak & B AR ML & 1 R4 R A ThAE .

(4) B ATM Mk s BUK Rk 55851 ) SDH i A 28 I TR ACThBE ..

HTF SDH Mk F4535 Ml iRIEME TR AEAEMIENER. ILEE, NA
EETENBRERFFR.

2. MSTP B L{ERIB

MSTP 284£4i1 SDH 2. BFERXERES (DXC). WDM &3, REZ2
TN P LGB HEBES MR EENI — I FEERE, BET SDHHARKNE
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WE&EEFE (MSTP), AT A& H, 2T SDH 1 MSTP BiE&{E AR
ZMBAS SRS SE, R TDM L&A THREVE. ERUEEHS
R LR ELRE A ETIZ ST, NATRIEE POP |, B&& TR A k. 7iHEE
fE3+F S T KB SDH MENZE AR, L) SDH AR EWEFEaTUEL T
FraaguElks, FETERMBERARMMmSEAMMEE. L, SR8 IEEMNIT
M ERBRZ—.

IXBRER SDH AR XM 25 AR5 R AN 55 W — R 2L 5 F &, BIR& 6
£\l %5 A MSTP M SZIRERE 2 7820 % SDH BiR M ek S EHB HR R S 6k
NFBNIRER PERR, FEXT RIS B MASE, LENSWENA, T2,
ZEMEEE R, PBEETRESME T ABEER, MRILEEMNEER
— 4540 SDH W& 5, RABMAHMEN ML WEY A, TEBMTREEE%.

3. MSTP Ko S

(D & HRRIEEE, MSTP LR 10/100/1000Mbps RFUE:O, Eid VC
fIHEge Ry LARE 2 &R P %R,

(2) ATLMRIBI FHTE, TIEFEN D4\ VLAN .

@ WoaAFR. ’

BiR ESMMRATAFMOE—HOAN. X7 RENAET R AR
flk% . BAREHR, RWREREET—MAPROMEF—ARERD (BARF—AH M,
FUEELEBIMANRERO, — RS T) HEAT, REJEET—NEH
WAFEODL, BAAFEORERTHEHER, LS LiriE.

@ VLAN F®.

VLAN J7 R4 AT #K .

HPMEAES, mREARE VLANIDD, MBHO4FHOAMTESAT, 2R E
AMAORENA P HOYE—MROAR.

WRFET VLANID, FEWE “MH0 VLAN #Fi2”. XRERTH S S HEF
ISR I VLAN ID, SR/EEM RS DERT R EINHFIRE VLAN ID i 0 L.
EmIEAH PO VLAN ID 24 2, Wi Rzxs A P 36 O 8 VLAN ID %8R E AR 2.
XMEAXTUNHTFEAMNT B MSTP W%, XHEMHRAEOBERESRN
VLAN ID. RFIZA MEHF S OMRZMDRER — A EBNMFR GZEBRRERY
VLAN ID #4405 “3i0 VLAN #7i2” —#E).

(3) AU TAESHT. $UITMEAENERT, A& MAC ik B2 1heE.

(4) QoS ®E.

QoS SLfF ERFIR DR, RERREROWEVESRAER EHFS KL,
RHE QoS MEE M —EMH LM ERIMAES I FHRE. B, Y—HmOTHkRE
RAZMRERNS, mESMRET R KRR DM R EN, ATRERAN
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QoS ftF1, FEARRHIKE BRI S HMRERTE. X QoS MEREN, HHETEHHE,
ZARIFHNLZ R AR QoS WAL E M AT &I DTEIZER —H R R ER BB
oty R B U

(5) SHEAE P MSTIBIT £ B

1.6.4.6 Eﬂ:iﬁﬁﬂ%

BHEEMEEHWNENAS ZARB=/ (@ 36) #it. BE_RBIBEFRBEE
# GSM. GPRS #1 CDMA %; T 3G MSEKIE=KERITLEATARE WCDMA.
CDMA2000 F1 TD-SCDMA R 4%,

1. GSM Mk

GSM (Global System for Mobile Communication;, SEREE)BEERL) MIEME—Hr -
BT 1989 F58, B—ANRET 1991 FFHK. B 1992 ik =& s, Ear 100
ZAERK GMS HF 248 THAGCEMNBHES R, SMHREXRETHAENIEERE
EFEHEWSE. BaBEEERESURREEM L RBERN—FAF . UER
HEE RS TE &, ERRES TR NE0HENZmERE, mEziEa
fEREN T PR SR, EMATREMBIRETHEIEERSE. B i,
BHfEEs R VMR ENS AZ MK ELER, CEdSHEEIEMEE,
BERBIEME NN AT BB NEHER .

GSM BRI B 5 b B BB S Mo a8 v . GSM E—HrBigft
9 9600bps 1&5H R AR & MNIEH Blk% K Phase 2+ Bril ti i) HSCSD #/R F i
RIS . Phase 2+ E& 3% 449 GPRS (General Packet Radio Service, B4 TCEN
%) MBTAHAREEWS, REVAE GSM HERl ER 2.5G MTEMEBEAR, BRE R
BEhBEHAR GSM ME=R¥3ME 3G) WTERAR, @RAP R8BI HM 1P
B X.25 %, BT3IASEMES, GPRS A EHATERAKRETLEAN nternet 1R4ET
— RS ERERNOTE, THATESE., FHEREN Intemet HEE. TRHUERE
M EEZMGE.

2. GPRS [

GPRS B —FR A 5 AR BB AR MEIR X5 4 MR B R MR 257730 GPRS K
MFEREE GSM BTN S —MEdEEM A, EFAEMERER, BEFR%
EREEEE O BRSNS, B TR SR T EER TR RET B, B
FEEABEEIASERE, B AL, 2455 . BHLFEM 4k,
WA E B i AT, BBURERE S AR S EFAENREERE. SHEFERNLARK
FEEABEENMHENRE A RAE RMEEEERE. ET 24388 GPRS WL4&H
& _EAHEFE AL F] 171.2kbps.

SETHEE EARE RS, ENEARRE, B EREGEESR “FLH”

www.TopSage.com



B LRSS 109

Tl R, AEORR AR, EEREARSRM, N4ERE. 7 GSM & R4 T,
TAEEEFIER 5. MR BB, BEFER NP S, FEAEg—
AR, ERANE EBREGT AT, TRAS AR HK GPRS MFT R iEER T
{58, F—NHPTURZINELFEE, MR—FEXAUBELNEPEE, ik
KERE T L RIENOFIFZE. BT GPRS A A MEHEHE (5 %% 2 BB R ZEat,
AEEEERHE, BTLL GPRS AT IP k&M B 0 R B2

3. CDMA M4

Bl F 8 ahiiE e EEL 072 TDMA. TDMA % (GSM, DAMPS)
TEAERE EARBRIRLN 3 1%, BREAM: £i5FHE L 13kbps SR LR AEEFH
HiEKTF. TDMA REKNLEGEREDERE, SR ITEEMETNSGS, BLEHEA
EEA (B 9.6kbps); TDMA RELEKVIHThEE, BEMAS IS, RMWRSRE;
TDMA RZiH BEFF @I BOER i — PR TENH XK. Bl TDMA HAEZARER
BHEGNBETLREAN, T CDMA BhEASELEAMABIEEMTERBAE
B, BEE. W%, Rk, EREHES.

CDMA LitEARMRHERETIHMER, B FEAENRET —EESHEELS
#, A— 1MW REXFESH RO REEIEHT R, FREEESHHFEET R,
B RBFREHF XN . BRoREHEEARBMEENNE, SBWKNRETHESER
KAE, EEFEFITRNAEREREIENERE S, LIS B e,

CDMA RZA 5 BB A MG 24 SRMRIEE, REAFEKR, ARITHREE.
ek hR. EERET. KER. KRS, FHCEFEETERSEESBHER
R%. (R CDMA HARBENE —LEE, BT 2EFE%. NEY BIATIENN 2%
RBHEERAFERHEELS, BFEEBCHFAN— @8, tknZaTRm
A JH A4 ol 1) R

4. TD-SCDMA M 4%

TD-SCDMA X7 B H A =R Bl (FHR3G), B 1998 FERFITU
(ERFRE) RZLSK, D5k T AsEREFAFE. ITU AR RMA. 53GPP (=
R E) BRRKRBE . FHHARSHEOSIANE— RS0 EFRAFREL TE, ATHE
TD-SCDMA {5HER A E— A P ER A, URESIRCHEN. REK LT 282
AT L ERbrE. XRERE G S FEE RN,

TD-SCDMA EittF EE—ANFKAE 4L (TDD) 77\ e REH AR A B
WBEES RS, WEME—FXARD CDMA (SCDMA) AL S EE (LCR) 1) -
BEREBIBERS. RN THRARN. RE$LLE. EHRESE—RIIEFREAR.
Z4 R 1k, HAA KRB RS RGP HREFEHXEEAR, TD-SCDMA R4A UUF
A e R I 6 BRE E TR 47 i TAE .

TD-SCDMA 4&7 TDD 1 CDMA MIFTAHRANH, RERGEMHEFED, HXK
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HATHERE, BRERNFARAR, AFHARKEARLESE, 3 BB Ehird
FRAEBRIEYE. EEEEENRES S ERNZEDS#ER, TD-SCDMA #
RAEREHH RIS ABBRRNBE=ABEERRTR.

1.64.7 WIMAX W%

1. WiMAX #A

WiMAX (Worldwide Interoperability for Microwave Access) &3 T IEEE 802.16 54,
802.16 & IEEE-SA 7E 1999 R ETH R B EE TLBARGH, BEHFRRER
— LG — MR F LTI, T WIMAX A2 2 5 T LHX— B bR 1 LK it
Fmal iRl . M WIMAX AAMERITR, IRT 802.16 fFRHEM R B, 1
B3 WIMAX-802.16e tRAERIIRE 3| AER.

IEEE802.16 $#4E X K24 IEEE Wireless MAN Zrhi% iR, RI{EF 2~66GHz o
SN EFEOMTE. ATFEFMENLLRLEEECEAHIE S0km, Hit 802.16
RATENATEERN, oA TRBEAREEUATS DSL REFHRE—A R
BHENBEFE. RIBFRHEHREHAR, 802.16 R4 4k MA THEMIEMEE
PR, A EH 2~11GHz SR ZMN T IEMEE (NLOS) i, M{FfH 10~66GHz
PURARZNATREE (LOS) fuf. MIBRBZEEIFME, 802.16 srdE XN w44 E
ERWELRBAZHEOFHENBH R LLEANTPHE O,

M%7, 75 IEEE 802.16 il sP#iE WIMAX 3R 45 25 R ) TR 5 18 50 tn
%2 1-6 iR,

# 1-6 TEEE 802.16 Ry T{ESAE

ZEhEOFEE TSR EHALE
IEEE 802.16 2~66GHz R RLEEA

IEEE 802.16a 2~11GHz BB HLEEAN

IEEE 802.16¢ 10~66GHz B e BH LB I AT
IEEE 802.16d 2~66GHz Bl 2 R ELBARKBIT
IEEE 802.16¢ <11GHz BIIRIELLIEN

TIIRTE WIMAX F£8 (AR SR HE th7E NI X RE, IEEE 802,16 faHERFISIH 800 LA
1% 802.16. 802.16a. 802.16c. 802.16d. 802.16¢. 802.16f Fl 802.16g L ARk, Fiwk
AR R B SRR 1-7 B

% 1-7 IEEE 802.16 R 5|&HRAR IR 6935 A s

B & S AT RE AY 1 R S
IEEE 802.16 10~66GHz [l & WH LEHA RGP D
IEEE 802.16a 2~11GHz A E RHEARAZTPED
IEEE 802.16¢ 10~66GHz & B EA RN IHEE
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B E S 18563 2 A3 AR S
IEEE 802.16d 2~66GHz EE REA RGP EDO
IEEE 802.16¢ 2~6GHz EE N B RFELERBEARATPEOTERERE
IEEE 802.16f HERWLLBEARETPEOTESGEE (MIB) ER
IEEE 802.16g EEHNBI B LLEARET PEQEETERENRS

2. 802.16 FRAERIRLE LM
& 1-63 Brosfih WIMAX MGk R .

u
- WIMAX R » .
TE

WE f —— @/
DA B
SS TE

BS L. B W—.

Vi SS TE

-
= 1

B 1-63 WIMAX PR R

WIMAX MR EWaFHR 0P, B (BS). FAFER (SS). BhM (RS,
B 4shiss (TE) UEME.

WIMAX ZEER O M RIEE D A M Internet. WIMAX REREZ LM S
Huhz gD, 2 WIMAX RERNEEZLME.

EHRG R PR S0 M 2 MEER, BERARE. EREERRE. WIMAX
EWnRHREN T RESESEEDG, RBEESERIREMNENARREREMN
WEEWR, FREHFREERANEOART RNE.

F PR R G R s 5 F P R B & 2 181 R 4k % 4. TEEE 802.16 F] & &3l % XA
BIERE, HFPEREERW L. Hib5H P EHEXAFENES AN, X
AERAESRBESEFBALANENIHFAEEOTR, UARSHAESNERSEE.

BB ERATRAEESMERRS, URRRLE—AEUSAETIRP RN (R
RAPE&nE&) RERKPEkYE. Bk m AP R TR S 2 mmiEsm L
ITHEMR, HaARRF. ‘

WIMAX R4 XA P&nR& AP ENRKEERED, BERFLREEN
BA.

MERGRTRUMMISHINSEREOESR P, RS, REER. &
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HTEH. ZESHILESIRE.

7t IEEE 802.16d R LLRTHIMA T, WIMAX RENLHLHE S NBatE, —RX
BRFE—SS, BE TREELLTHFENNIER . 802.16e thil MR &M AF B3,
KR A RS TE BS 2Z 1A B AU {T U1 fig T . WIMAX R4 MAC B RPIfh M 4%
W AFIL A (Point to MultiPoint, PMP) #izUF1 Mesh #i38 .

3. WIMAX W43 ik R

1> PMP Bty 55 i sk R 3

£ WIMAX M%&) PMP #30A, 3Rt T LiTREBRAOF R AR, SRR
RS I (R T b AT ot e ek R AR i oK

N AR P U B Mg RIER, P SRR RN AR R RS R R m
bR REEE R, ESRBHEMAEA RN ERERT AVTFRIRGEANLS, L
MRFHERERZEBIA P Y. REXREREEEZH, AR R
K. 7E WiIMAX W&, BHEIWIHES 24/ MR RIBE (time slot), FEsG7EMCEIFH F 3
FIHFRERE, RBRFERERESEEENENAP AR REIE, FFE R RWiRY
UL_MAP 5 BMH S EMER, &R AW EGE. ik
BEEMEEWE, EEREEBIE UL MAP 354 82T —/ i iaifibigh,
MBI ART SR ELEER . F2 R 887 A VR 6 I 1] (8] B 45 SR .

LI ATEREREN, NG RARWNGT N8R &R, HRER
P RR RSP RO R, AR R R R TR R,
B P sEE RSy R PR BRI, PSS e RS0 R R R EER, TR
B P isE i ki 4& (Transmission Opportunities, TO) K& R4 TE KA. 251,
IEEE 802.16 #rE AT — 8k HIfs 80U B /077 2R VA& F P S E 7 IR SR B
VIREEE Y B= R 2R

2) Mesh B3 5 ik R

£ WIMAX M5 6 Mesh #5309, FP 3@ BE B H 4% J7 U5 H0 4t B P 3AH
#, SAMEPHESES AR EIEEBOR N REIEPE RENR. S0, Mesh BT
MAC B HFERMEBRIRESX: £ E (Mesh Centralized Scheduling, Mesh-CS)
MR (Mesh Distributed Scheduling, Mesh-DS), &H /3 b g HE S HEN
fI MR Z R BRI RIRS .

7E Mesh-CS RE A A, Mesh FEINRE R e BiERk A SN P2 E
HERE: 5 WIMAX M4k PMP XA F IR, Mesh-CS X PHEMHASERE
B PSSR, DT R M R .

#£ Mesh-DS BT, &N HEE RFNT N ERTEMEHERERE. AF
¥ R SR AT U, 7EIR7E W F A R BRI ATIR T 7 REREAT HUR /&5 .
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4. WIMAX R

WIMAX BRI MEAT R, %FﬁT%ﬂ&*ﬁE@ﬁWﬂ%’rﬁaTmmaﬁ
(NLOS) FMPHEHEE (OLOS) W& HK, BULILaT LIRBAEMEE A5 GXMERT
MIERBE R & 405D . 802.16d EEIEF FRLEMA P/ MELANEN, 802.16e EEIEH
TFREBAMAN ALY, SRR, EEFRMMHELSE, 715 2G. 3G. WLL. WLAN,
NGN &M REAHM .

-BEEAN:BEEASE WLMAX B8 Mg PR AR SHRE, KT B E DSL
WEKRHFWSE . EXNHET, PFEEEERDR. SS 7 LUEES S EREY
FRRERESHEY. EXMHET, 75 IP EER T2, LAETENSSN. &
MW ANETF, —BEZEHEN ODU MR, WiHEE—M.

B B EREEBEATARBEH T — AR, KW UMARFEREANS,
BA—PEERK WIMAX M48, AIEFAREEZ RTI%G. R e LU E e
AR,

R FHRALERERARBO T —AHE, EPTEETAERRMDYLE
Ho BLIEF AN, FEH0LE RN AR S e Rl S RS R R
MR EEMRAREEANBEALHA TS, K553 PCMCIA £, BEEFHEH
B, mHAEREKX.

283 XREEBHTEPHMNE, mRNABPTS, T8k, Kif—
4 PDA; THAERRK.

1.6.4.8 Ad hoc 4%

Ad hoc W% 2—MISBRINTLEBSBEFEML, CRA—HWHLLRIREBNB
KIRA M — A BB IR B ¥R RS Adhoc MEERIRTE ROHTLEM (packet radio
network, PRNET). S4ATLKMMHARRTEHBFEHNFTE, FOLRETIE 30 FE,
B1E 1972 F, XEEHREMAAIE (DARPA) MBI T 4HEXENITH, #5
SHRTCLR MR IR IZ IR T R E 5P MR . PRNET 5 H SERR G, DARPA X7E 1983
ERE T BB BENMSEHE, PmfH PRNET BTy R, UXHFFEX
MBERIRS. s, BEFREESEN PR EEUAEEFENBENME L. 1994
£, DARPA MBI TA2BRBHERRLE. SMAEBHEEENHATEN. THREE
. SHSENB3E R REMTSEEA M. BT 1991 48 5 AR IEEE 802.11
WEZRESRKAT “AdHoe M4 ” —HIRGARXFF B BHLA. SER, SHTLB
BN AE PI%E, Ad hoc RIS ILTEA . IETF W% Ad hoc MIEEFR A3 Ad hoe PI4E (Mobile
Ad Hoc NETwork, MANET).

1. Ad hoc A2

“AdHoc” —iRIE TR T 15, EBEERE “45M, A" Adhoc MERH—H
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THEELEBREBRBHLIRARN— D SBAIGNE BB RS. MEPHBIHENA
FERBARICE RN, LG CREREMAER A M SIaTh . XF R AT LU T
fE, HHRTEAEN Internet BRIETE LL ML . EF—FMHA T, #3) Ad hoc PILEE & LA
KinFRAEBEANE M. ZRBEFRMINEL RS, #3) Adhoc ME—BAET
YEARIRARBEMSE ., ©RAFETHE KRS AT RHEREE, mAERM
ERFRAREE, MM KKELDT SIE Internet T ERIER B B

Ad hoc MEE R A R A B &mTEE h 28 1TheE, BEEHABREEEEN. 8%
HBENBE=M. HhENHIERBEHNLIENINEE, BF/ANED. HIELESE,
REBHEEATREF PR MBI SERAREER, ERMCHNFRIIGE: BeES
RETELEMIME. NUEEH LS, FETUSATILE: BEHNREE, RN
ZHE, SEHNEHRE. SEHREE. FEI—RRARENERE, SRNEERS
ARAFEEEEARNZSA TN, ETRASINR/ZHEEH, USRS EHHE
CAREZ G, PHEMENTARFERKREEMBEMNEES .

BT W AR EEHFFATLIES), #18 Ad hoc M AERRKAELS IEHSE
#3, Bk, Adhoc ME—EEFMLEM: FHSHMOREH. FREHPHATAN
WA, FTUAR AT ARR AR E M. ESREMD, MEHERISAHE (cluster). &
AMEH—IEL (cluster header) F1L/NFERLR (cluster member) ZH%. XELfEL N4
BT ER—HMOME. EHREHP, BT JARERERENER, BETUFERE,
WA Y R AR . RIEARMNEMRE, SRERHME A AER A
BN BB IR R, X BRI A EE.

MR Ad hoc ML RIHFAE, 28 OSI KI-LEUMARELR TCP/IP B REM, 7TEUK
Ad hoc PRI RIS A 5 B, HARVEE. BRE. NEE. FRENNAE. §
BB FiRfE, FREKNEDRBSNHFSMEMARMNHABTKRTX. AT
i#%/2 Ad hoc IS HRESK, WE—MEEBENNERI B BT A @M
HIBE ARG, HARIEPTIFHRN AR RS, BIR AR T B A A P SR RFAE A
BERREH.

2. Adhoc MEHFA _

&4 EMEHLEL, Adhoc M RF LT B3R A.

(1) FLAM: Adhoc ML AFISLLHMEES, BIM AR STCH KT Ak
BERMEEHE. AFHUEHATLUHRE,. Bahd R — o R .

(2) Fehly: Ad hoc MR F LG, Fia¥ Al e, AR—AER
W&, A AT LABE R DN A AR FF 4%, AR BT AR S A MR BT
E5H Mg, Ad hoc M LA RIRAIFIHLE.

(3) B4 Adhoc MERWA MR AEHIPL, AT RETSERMSEHFL
AARFEEHAEANT . TPOMEHALHEAER Ad hoc MEETTLLEIRE B )
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MM,

(4) BBEh: HTRHIRNBE, WANERUERTRE. XESHFHRN
BZ MO T ERGR, REPRVWANER, NELEEH. SHENSTHEH
N, Adhoc MI4E ) £ BERE A Rl Y AL RYMESE A, AR BETTHIB B
& SERH

(5) Zh&H: Adhoc MG, Baheiniets UERTIREMBE MBMEEE,
FHEATCARER XS, MEERRREEMRERBEFHERE. REDENTL. X
RIFEMR MR TR, MRS SEARENENE, Bah%umenEE L E RSN
PR hRERT AT B R AE 2R, T BRI UM AR LA, ZEM SR Ed, X
A 4h, 3 B T A R RERR B AR B 5 A 4.

(6) FERIITELASIHIFME: Ad hoc MERATEEMBEAR, BT ELEEEL RN
t#H, ERGREMNNEHBHEN TERFEEERES, FELLEFERNRERE. HE
RS HRELLEENINE,. F5FER. BENGEEZNTRNERE, Bai4mkRK
LR REEMTER EREKE R, 3 AL Rz A 24k 7 Ad hoc R H,
WREKREIRSZR, — A HEANEE, RER—BEY SRR, mitkiEEz st
HRMATARESS. XS FERR THEENTRNERE, B—FEEEHH
HRETRFTA ML B b5t WERRHHREERHER Adhoc METATRE
HFHEBRTLEE. Hli, ERERNEERATTRHEN, FRHESTUBRE
EHLARNES, MERLRTERIR ATFHRLRNES, IFEENERLHEITR
KIHM R REE.

(7) BHAHPBRE: BHLRAFERGTE. RERGTERNA, BHRFERE
BB, MAERSZE, WFFR/N. CPU B HBEAEEBES, ATSRITFR
MR R —EEE, R RREMNENIRARTZR, FARTHRIGERE
Pk % . ZEBIRAME T, BN ATRESKSHENRZERSE, FAT
AR A, B0 TR oA Y SR R AR EE K W A M T e R R —AN-
4358 By e L

(8) RAME: Adhoc MR MM TEBHING, BT RAXLEE. R
YR, AmAEHEEAR, CEMESZRENGIN. EHIAE. BHRE. FHEF ‘5
IR” SMEBd. b, Adhoc MEBHYW A B SR UMAE, FHEENLREBMER
RS ERE ML B, thAFAEMZURIME . Rp{#EE Ad hoc FIZE P i %Z 4 RIEIEH
"I, EERMSEFHTFEREREMIBKEAEER, Eik, SENE. BTN A
WiE. FEEH, HREFINE R 2B ESTEESRNEE.,

3. MAY® :

Ad hoc MZHMFEMBEHAEERAMESTERFIBSE —F2MRETER
RIHE. B9, M BAZUF R T RN B YUESEME M. Lk, B
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o )T A S R AT LLEE AN PRI 4 e S B P M T D AN S R S Th AR, A
T FRA T R RS R S A R T A, A B Bh&im i EE, KTh R4
T A NEELTREBENAKEE, Adhoc MERKTHESHRMER, BRTHE
FiFZE. NRAPNAKS, RIRMTTE BBF- LM BRI BN, A SR mE:
Mo ARTHEMITELL sk thif b T AT sl .

Ad hoc MR R AT LLIRGN 0 BLF LK.

(1) FEHNH: EHMAL Adhoc MEEARKFZENASE. RESFFHLHARE
M. ATRERIT. USRI REYF S, B3 Adhoc BREHABF DB RFIE
HHAR. TR ERBIRERBIEERRIBEM S, Ad hoc MAHARERZOHER.,
AT RS QBT LESHNTEE. XETR T RENTRBHAMSE RS, TR
£, B, BERSARANGE, FREREHN. fERRRESP, B3 Adhoc ML
BETHRMNA.

(2) FERABMLR . BN R Ad hoc M AN RS — K. MTFRENH
BaRE, ERERGRAREATLGEFEER. MEENERMTRERR, #BEN
RETTHEATGEIR K, H Ad hoc M4 SLILE BOEME £ A% LA MM k. 28I
BB Ad hoc MBHARMAR—AMLE, LIRS Z AR S5 02 [AFE
5. XMMBAFEENA. EBKTHE,. TIkHE. EYWEHURERZLBEHAEFE
BRI AR.

(3) BRGE: ERAETHE. KK, KRBESHAMKAEITHE, BEEsE™N
BRI REATHRRETCIEIET TE. XA HFHE Ad hoc P X PR HIE ] H 2 P 4%
Wi XA R M B AANBER, XSRS T ROEGEE I, X5
HWEAER TEAFELNEX.

(4) RZEFSE: 2 TIRim BB SN R,  TEvk g e B TR 15 F) A 48 1% i adb 170
5. Adhoc RER AR BRI ML BALH R, RXEHAREHREERF. K
N AEESNEIER . E e, BERE AT ES S AR,

(5) 554 Ad hoc FIZEIIHRE . i RAMEEH BT LAH FiRe 54 KEME.
tbtm<ils Rt REEHE, AIUAEZHENBZENB RS TIE. EZIMETIREE
o, TYERIERTA R 5 AT LLEE Ad hoe J7 24 A— AN I B R 48 i By R 52 A — TROK RO
%, HBRABHRIENTEES . EERHATER, HAANRBEHHELE Adhoc kS
1 PDA, WLRLEIETL AN AN SR L TFHEBTFIRME, FHIEHERE.

(6) BEFHE: N TRIITEMESFIRFENXERNZELE, Adhoc MEHAE
A AR AR SR (B A5 S Fr . SEEINM K S (A TR 53 B AnG B K2 IEFERF T4 Ad hoc
PR F A B Ash BIRERNESR, HIE TSR ER.

(7 ANEfE: MAREMEZ Ad hoc REEHAR X — KN4, B sEH PDA.
FH.. ELEREMABFREREZENER, HTUREENHENHEHS ST
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MBHENE. ZRIEHNEE, PAREREFRENTERFTIRNRATEED,
iXHE Ad hoc MM BBLEFE G B RBEIEMEAZL. EFHEM (scatternet)
AFR— AR TF.

(8) FLMEA: (€A Adhoc MIAEBIRTT I AR KT LMEE . BaET R RYL,
F RS FA 8%, bR k3% Ad hoc LR B & MIUIGTIAMBIRLATLLE
5 FFHAF A ATL Ad hoc REBME, STHEHIRRENMSTLE, WTHHNE
EETAl.

(9) Hftm&: T Ad hoc RSEIHIFFERAF AL, BRINASEBTLRE, XTHEE—F
ER#E. FNETURTY BREEEBHEFRENERTEH, LIS MEESS
AHTLER: WERERMTEBEMNMNEHRA HME.

1.65 #AM

AR (Access Network, AN) BT HREHFALEMERMARSZE. BRARESN), LEEHR
FRSGEFRAMAF/MEEARE. BARAXMZEIL (LE) SR/ %&%& (TE)
ZRMELHERZ, HENESGEXRAMTHRG. AFPTBMNEREE, EdERNE
i ik Ambr S L Pl e SN 2 YN =

BAMBPSIASREMHRFOEE, FEMEGNEEMRETHRANENK. R
i, BAR—HREFEMPETER. BARABARE. RAEBBRNSITHEREESH
W

24200 TR P B 9 S b TR S AN R A FR AR BRI, AR SR A L
EFERBWRBBANEFEATASNENRE. BA, BARERDHAGHIAEERE
RS, A THRAFREURIRA TSR, FERWLEFHITR, MEHEHL.
FHRBEAMBHRMEN, RNBEREEARPH—KHG. BARKNBEREZRFE
FEM, SAiEMHEHEANARBERBANAD.

1651 WSEA

PSTN A Pl it A LA #e i if ™ (PSTND 25k Internet, B PSTN P EE%S
fERF PC &5 Internet R RALE (ISP) ZR@I—&4E k. BT PSTN FIF4A
BRI, mUEmF*ﬁ%ﬂnﬁﬂﬁﬁ%ﬂ%ﬁﬁg (modem) z&ﬁé&ﬁf“% 5EMiEH
ERCALiiE=2:

FEHIEM S ISP IEE R M4 (ISPILAN) Z RIEHBEARS 2 (AS). AS XTHIEMN
24t Modem Pool. E1 B4R HE—F. NO.7f54#0. AS X ISP/LAN RELIK
MO, 76 ISP/LAN 3% WWW, DNS. AAA. E-mail. i+ HSREBHETHR S
B BE AT HHLEE A Intemet.

Modem B —MIFES 5HEHME B2 MPHRIES . REMARA N EiEEHR0—
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4~ Modem, R/ BITIEAZE] Internet. XMIMAG AR LZIT, Pridikhe, BH—BEAKL
REHAPEA Intenet HEEFN. BESERTHRFES SIS SZ MR,
Brilis s Mg EHEE MR, T EMARRE. ENAMRE, X&. BE. BR. &
F. WHL FEFEAEEES RAOENENNBN S, X, MRIEREAHERRE
) Modem AL AR BRBITHEMAER) . ET, Modem &5 ASRMIE ZH IR
HIBTH o

1.6.5.2 ISDN #EA

Z=7 ISDN (N-ISDN) P FIF 2B+D $i7f P &85 EMN. H§ BEE k4
WiE, FH#EEN 64kbps; D EIENFEAEE, HiEEN 16Kbps. HHEARAKF—1B
BIEEE, B—/ BEE LM, ¥ N-ISDN 8% “—&8”, £R% “—%i” AP
B2 i ISP/LAN F18% 283k Internet. N-ISDN [¥) D Ei# AR7EL A T LA E4
FMEE S B EE

N-ISDN # e IEEF R EN L G SIRER — R HEN AR ST,
SUE —B% “2kB%” MATLUAE F RANREESRENERRS. «—%E8” RETIS
FIARRIER, BFEZMAESENRIES, FRATEEFHYERERAXT. B
Tl BRIERRRR, “—2%il” 7ELE LEMMERTERES, MIEELAEZ BEE
BUEY, HRPRSEA “BFLERE” . BEAUTEA.

(1) —£k%hE: FIA—XAFLTEIREE. EE, TREX. SEEEEsk
&L .

(2) FEEER, FHRE.

(3) RAME. ERARE. ATHATHEFEHER, ESHiREEEEBILR
£18%, TAKWLMSEHERD.

B Internet AL BN B Y% K, “—4il” FEHIRRE SRR BT R
ZETARE, “—%iE” A —EHENAF, BEPSH ADSL AR,

1.6.5.3 xDSLEA

BFF &8 (Digital Subscriber Lines, DSL) HFRHA T ik MR AHIHAR,
T 5 A R LA T AR B E R B AL . xDSL B4 BTE AR DSL K .EFR. DSL
RIATITT A A BRI, BPAEXTER DSL fOxfFk DSL. HEidt#s 7 # DSL. LLBHE R
DSL & AFEIEXH DSL (ADSL). #t4FE DSL (HDSL), H4k DSL (SDSL) BAK
HFE R 2 DSL (VDSL). X+ ADSL 1 VDSL {§ &/

1. ADSL EA ‘

ERNHRBEHAF Y (ADSL) £ L. TR EHREERSNEERTRPFE,
BER—XH L LT AR ERAL RIS EES. R PC SWlRE R
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ATU-R (iZ¥%i ASDL Modem) FIERIESH 4 BBHNAFHL. EREH P LEE B
BN ATU-C(JR¥%5 ADSL Modem), 3£ d1 ¥ F /-~ £k %3\ 5 A 8 (Digital Subscriber
Line Access Multiplexed, DSLAM) #ATHE#. HEEHRESIRIHL B ISP/LAN flE
a8 Internet.

£ ADSL #4i#, ADSL WRHEVLA—STH AL REH =88 Sl diEksg
(POTS) f5ilf. PHENTHBEE., METTHEGEE. HEBEELS LE kHz LT
B, Rl VR RE S 88 5 U5 5 5 B LAMRIEZE ADSL R 40 i B e i {3
BAEE IS . FTIEMEEREREY 16Kbps~ 1Mbps; FATAEAIE—4 P {518
K TATES GEER EATEE) —AEE (1.5Mbps~9Mbps) BT F{TiliE. X=4
WIER LARIR T, ZEEREMATMBRIANRETR. SEEHIEEES 5 HLEM
WRREIME (BERARFTEE) FX.

ADSL ZARHXTEEH P &ITH, BRl ADSL XZHFHE#EHEA Internet W55,
FFEEEA ISP BE M ATIRGLAE AR, TR, TEET. BFRUY. s
i ZHAMHEREG S HEE.

2. VDSL##EA

BT ADSL BARERFERBALBE TTREN+2HR, MEANKRE. ERERA
TATH R TR RGE B3 h B LR A P 3B (VDSL).

*VDSL R4 FREAM B IRRIE —BA P EE . KAMEEE R 300m(52Mbps )~
lkm (13Mbps BF). HAEMEER: TIHE 13Mbps~52Mbps; _E4T4 1.5Mbps~2Mbps.

BF VDSL RAAMEER LA, MRTHRAKEAD, HEFESBERIFK N E
b, BREVLRATELL ADSL K —¥.

VDSL R4 EEMBE RS, S BAIENAARIERIL (FTTC) ML B (FTTB)
f R IEfR. MERTER VDSL 1 ATM TIREAN (APON) BA#H R —F LR
IR BN R,

1.6.5.4 Cable Modem &N

B AV ARV 2E (cable modem) BIEM THASMAERK AR AR, BETHL
BUMLE, FIHTHLZBIEHA RN N 0E R TENS, FHBRFRERN—
R4 HKALIEHIE. Cable Modem R HHEH T ARSI EEBRAM —MMBLEE LR, &
W BEAT AR, FAEHNIE S EE Modem MR, ARZAETEREETEBUME Y
FAMERFH AT SIS AR . TYE Modem MIEMIN HER P 53N Z A 2JAL
), B IEE{S /K. Cable Modem JB THEMARL, HbSRABRVARTHT

 HRBENESHE. '

Cable Modem 284UL T {5 4% b4 Al (13 31 Modem, HFE{EHRSERBF(E ST
PEBS {612, Cable Modem TATEEM T 6MHz, HIHEEAERA 64QAM FEHI XK b
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31.2Mbps; KA 256QAM K77 41.6Mbps. L1TKA QPSK B 16QAM I
HA7E 200KH2~3.2MHz HREEE M, HIHEEWL 320Kbps~10Mbps, 4/ Cable
Modem E171{5 5 A 7E Rl — &8 _L 7 B BRR % .

REIFEIFER Cable Modem BEAMMSEEA bR FT X FVE S B LA R 4l 2
(HFC) . Cable Modem f1¥i AR BB LI FiEA:

(1) EEEER. FHITNAMTAEBEAFRP, Cable Modem BFIRH—Fh.

(2) RA{EEE. Cable Modem FIF B/ HHLBIMNE.

(3) RETIENRAMELEE. Cable Modem R—EELKK, BIAEHARS, BF
FIRCBENTE, RE—THIENRE B35S Internet MR EESE.

(4) B RKMRE. BB R 2 sa 80 o0 J5 2 1] B Rl e S B i 4
FPRTEEM, AZERIES M.

Cable Modem B AR R FEER LA R Cable Modem P 3L B B — B 77 3\
5REMPE &SNSt EEEAAN, BTFS AL — S A Internet, R
HEXHM ERBFPREE, EREEEHETR. B35, FEREUR—M B8RS, i
AR5 S8 RIEAFERMRF, FP4E Cable Modem £35S 3HTIRA. WMREKR

AHCHERESEEER, HE. XFTHEFRESFE— M. LA T
zﬁﬁﬁﬁfwmﬁﬁmmﬁﬁ

1.6.5.5 BRERMEAN

R 0% MR FE R LIAM (Ethernet) FAHM . LIKMAMERBER. HME
HMIAGCEE, RN RANST. RaRS. fANKLEMEE k., BEUKM
BARMIGERE, ZHARHN IP RPN B4

Ha e/ M M AHESERITREN (LAN) FREA. MEEBEAF A (ZAN)
RUEFEAREBEN, KATRUKPZEY: BFEANS (BAN) RERREREN,
KB IRARPRZ AL, ERERDPRATIRARLRDX . BIRALTE 5 R B HEH,
Tk 5 REFIRFMBHASBAGTR, RRSFENTIRIRHE, BREEE. +k3
BPBRPEAT R DREABHT KA S M P 3 R IC R 2 68 AT LA
BN

%ﬁﬁlﬂﬂﬁ{[%ﬁ#ﬁ%ﬁ ﬁﬁu&%ﬂﬁ%%ﬁﬁ%)\&%, LA IP (ATM) 3
BRFNBE T M. ILEETREE W SIBEN. FRER. SR B %%,
EUEEH AN EEEHESHPSTER. WE. #HRAEHE. BTICRENAREE
BIEE KBRS, BTl BEMNKL. BHFESBEARSE. WWW. DNS GZ4).
AAA (ML, ATE. 31 SMEBLUREEGERIE.
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1.65.6 T&IEA

1. TEEAEKR

TLRBABRRELZBHERFENE, BIFRLTEAN FKAEF &R 5MET RiE
Bk, DRI SMEREEREE. TREEAMOESNERE N, &
S MR ERBAB AN EENE. ERBEABRSFEEATARN—AEER R
T AL A RS SEALS . '

TN KB 4 =Fb:

1) {KHTLL A IR

T A HEEARYE T 20 42 40 EA P HIHIFE ST L iEMM A= £ W LA RETES
HMBEFHAR. BEANABRERERA, DAARSESBIEEEAR, MBhRHEE
RE4. MABIHRIERSRAS. ﬁ?éﬁi?kﬂﬂ:i&ﬁﬂ%, BB AEWRAL 13Kbps
B ERSH 9.6Kbps HIBEERS .

2) BHTLEREA .

FEELLBEATHMANT K, 2R REHENTRRBRUETERBENTER
BARSE, WEHREZASEUEFAAME SSELE . XERERARFER, H35HE
LHAPEMHRSE, BEBEEE—RA 128Kbps~155Kbps.

3) BEEA

PEBAREAAIEBFEREREMNBEARS. ChHAEDEMMEmSEAR, H
BREAPHEREREANVTEBES. B, s R4EeRIE. BMBEEEAN
REHDEEANSE, AREEH TR ZMNA.

2. WMHTTEIBN

RN TLEBEABERBRBRE R ADSL EHR B HBABEER N ERMEATE, H
EHTERSMRA BEANARWHHPREET —F2i, MEIEEREY .

SEGIERERHEFT LFHLEBEABARAE, BHEREATR (BWA) HIH
MEEMAE P EEAMETEA.BWA FIHIIET Internet i) 5 B A % R4 8
WHRRBABIEE. SAERMN 1999 EFHEL5 A0 BWA HEMAE, KPTEQRE
2.5GHz. 3.5GHz. 5GHz. 24GHz. 26GHz FHiE. JtXEREELHE T 2.5GHz, Bk
FERMEESET 3.5GHz B HIF. 20GHz A LHIEHTRIBABRER DA E
RAEEHAR(LMDS). BE % BWA 2B F R B IR-AHE 3.5GHz, 5.8GHz, 26GHZLMDS,
Hep 5.8GHz AFHEERL. BEEEBARYL. SELLREM. BETFR%SHs
R, HABMATNRE R HTRENTH W,

HEEHFLRBEAT U T LA AR: LMDS (Local Multipoint Dlstnbute System, &
HEASERS). MMDS (Multipoint Multichannel Distribution System, % S %{5# 4%
BER4%). TEREM. BF R (naihz).
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1) LMDS (HE#RH. 24/26GHz~38GHz) d

LMDS SRS, AL HRRIES, BRMT THATERE, S5Y
WA, IMENRE, BETESFRANARHHEBHXMTHE. BinE% K
LMDS A _REF RS, TEMBTLLE ATM 50 BAERELKRSMEDM
MBI, LMDS REEHH SN HIBERARF A, TR HEHRTE X YEE
W& RiFESMEGISE, EATTESKRARAWHEASR 1IGHz, JLFET IR EHEM
AN E. RECSTHAERR, FBRHR 24.507GHz~25.515GHz F1 25.757GHz~
26.765GHz.

2) MMDS (i E#. 2GHz~5GHz)

OB R, BEGET, BRI, A RIFNBIFEMERE, 7 &AiER,
HARMRELRARETRS ), BREABENEREATER. BT ZMRBHRILEEK,
fE4r4 MMDS KISBRE . FEHD, THHFBAXRRIEFHE. $E (3.4GHz~
3.43GHz 1 3.5GHz~3.53GHz) E& 4 EAMH. EAMBHENEK, LRI EET R
S SR BB B AR B K BRI

3) TL/HEM WLAN

T2 IR M X ER AR IEEE 802.11b. IEEE 802.11a. IEEE 802.11g. HiperLAN
&, METBREAFMHEAN X% IEEE 802.11b. 1999 £ 9 HiEiIA) IEEE 802.11b T{EZE
24GHz~2.483GHz i, 5SHKRBMPAFRFEFIMEFHENE L. WLAN ERARE
BAME, BT IEEE 802.11 #RAE IR T BB OMFAMRE, BT RL BN
KMAEAN A (AP) WEME, Eik WLAN @& R4 FHREHR, MABIERTE.

SR WLAN AR SEERE, EHEMT WLAN HR, mTFEA AP B &R
EHR, FgEMiEan AP HEBEBTESLEMERENI#E, SHEEEREs—
ERER,

4) BF

W B —Fh{EH 2.4GHz~2.483GHz [TCL 4 (ISM i) E‘Jﬁﬁﬁ%@%&ﬂﬁ
R, BEASFEEERPNERERS. BT ErREEEIEAHEE IMbps (FfE
HEZ A 721Kbps). BAAEHFER A 10cm~10m (BinKE SR TIL 100m). HFK
MR E BB EFN. MR, BE “BF” W BENENREE sk
M. AHIXF 802.11x &5 HiperLAN K, BWFHERARN T ZSMEMEHT.

B LEEANBARZTLELENER, BEERT —EMr- L. BEETNHER
IR, WHWLLEANEREAESENEE, BOFMAR, BERNERIEZHDMEE
FBIHEBIERE, :

1.6.5.7 FMBFEAN

1. BAFEAEA
KABRAM LR RiRE R P 2 RS2 LA EA R BAPRGUTRE T
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£, HAARKRL (FTTC). XEFRIX (FITZ). XABHA# (FTTB). HA T
i (FTTF). X4 3IRE (FTTH). FAXAEARRRABFEREHLHRER, RE
B EEEBAABRAMMSEERTHE, EXFIARERAAMBEANERE B . 3
My B KHBLSCHL FTTH EAZ 5, FER LI FTTBFTTC, HATH RANEEHATR
PIEEXLEAN (I PDH. ATM. SDH. GE/FE %) A, BULEAAEATHEE
MR, HRRh FTTH F—MB2FE NN ARFE. _

BRER, AAREAMMEEAREN. BTEAMATUTMRA:

(1) ABEAMEEH A EFEEHTER. AT ER LS HERBERR,
MR ERARER ARSI, LSS 2SS .

(2) RATURRPE BRAT RN —LREARE, BHREE. J%E #BR7T
FLAAMENIRE], o, HAPZHETH, RIETHFSERRE.

(3) KHFEARMMHEGRARNIRE, M AET .

(4) ABEARBHEHEFLS, FRENRENEERSL, REMERERES L
FHIRE, THARERRERRS, 4E8REAMGETHE.

BTE, BMAARANERHIERFRARBAR, MEEE. BZBEW, XHdEA
PO T AR A R S R

2. RAREARBHSE

FeAF BN LS A E RN LHERE FREANMREZ BRI AFBAR X EFE,
AUPREFERET SDH MBWH4AEFEE (Multi-Service Transport Platform,
MSTP). EFUKME ATM KW HEATES. R, XFHERENFERENR
TEFLEHBETRATEER, UAFEREEFNEFRE. REEEPERS
FHER, BARBAMMNKEHERTR. THFEEME (PON) 2—FMREHERS| -4
N FERL, HEERARBETHRRANRETIRMEREmR, B> TREMIEE
FHBHER, BT REATRYE, RANWETEFBA, PON BT/, B ATHEER
MERHEH, BEHRIARBEFEANABRLBRTE.

3. ZiRXmEE

PON AR Z B ARE AMEAEATR  BIFERMLE B &R 4N(OLT).
FEMLL BT (ONU) MRS EML% (ODN) Ak. —BRETITRHE oM #FR. £
TR TDMA (B4SiHEA) R, MATURFBERARHE, BRY, RLB%iR
gy (REIGEH AL . PON BIAFRISIEH R ODN £ LY BHA R, RuaE
FHFEE TR, XEERETIMNERANEMTINNE LW, BT REMMNERE
Mk, RETRAURMYE, FANYETEPRE. SEEXEASAML, PONH
TR T RS EPERRSE, AmESEFHRE, TRES. BA% mA
BT AR

H BT PON $iRFEH APON (ET ATM {9 PON). EPON (ETLLKME PON)
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1 GPON (Gigabit PON) %)L, HEEERETFEHATARK-EEAK.

1) APON

APON J 20 42 90 SR A ITU MW FBEAMILIE (FSAN) #RAELLE PON
BiAR, 7E 2001 £FE FSAN XU APON ¥4 °% BPON, APON (#1558 # 4 622Mbps,
ZERAKIR ATM HEMEESAR, BRFEHERL. BRI, kR, A& 1P
WEBELFRE, REERETH MR,

2) EPON _

HEEFER P WS, FRKEBELUKMEERS (EFMA) 7E 2001 SE¥IRHTE—EH
BLA M EL ATM f] EPON A, IEEE 802.3ah T4 /NAX H 34T T #7AE{L, EPON TTLL
3C¥F 1.25Gbps XFRER, WRERIEAEFAEKE| 10Gbps. EPON =B E| TEREEH
A, BTFHEUKRNEARS PON BEATEERLE S, EHIERES 1P WEHEHFEAK
Ao XF Gbps HZ K] EPON R4 th % ## % GE-PON.

3) GPON

7E EFMA 2 EPON Bt/ FAf, FSAN X32H T GPON, FSAN 5 ITU 25t
ITT e, EERSERE B ITU-T & X GFP Gl B &iii3i#E) % Ethernet.
TDM. ATM 52L& REATE 20T, AEIRHE 1.25Gbps. 2.5Gbps T 1T BTH fnk
B EATIER, FHRFERANRME. T, 4P FEE (Operation Administration Maintenance
and Provisioning, OAM&P) ZhiE. FEMEERNZRFL WL )7, GPON HHEMS, E
H A A E " T EPON, 7= & 8k B+ EPON.

1.6.6 g

IBMAR TR A =FMEE: F—FhBETM, BZHANMGMN, B=FAHEAN
W RS ARARAS KRS A] E R AT R AN .

AR, RIS PP PRI AR S AT TN =R M ThRESITHRI. il
REZRATH BRI 8 B—FBTM, XHEIE. &5, BEREFLTLERLE,
AT REREE. TERNBERFRS. F_400R, ATHEESLEEFITHE
WA, ERUKBREAMERAMETIR. BEREAMATES TEEELM AR
Pomacsk, RAVEKETR, RO ALHEEHNLRIHE.

1.7 MEFEZE

171 ST

M HE (internetworking) FEFEF &7 o9 4% ELIE B &8 7 — KRB MR ER AN A1 26
R ER B = i A B RGRR A A B S B R, ThRESE SRS . PSR EEH T
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DUEBRE R — RS A RAETATR, BRHIVRSRRR — R R NBRY.
U ELE 10 E A1 — 2 03— & NS 5 R — %% _E 0 EHLEATE
. ATEREAN B, R0 TSRS RS, (ERXERS 2L
FILAER:
o REMSENEE. ZONRGHERERBNEE,
o SRURF P LR I BB B B Bt A 5
o REGEKNS, MEREA WSS EBOEEIL FIRXERERL.
. DFREGENMEANESER, TAEEEEFEENS KRS,
PI% B ARG TR, CRAHUTFRA:
o PRREEMEE. Be0RETKE S MR,
o SRTERIGHIOTEAE. UL S BRI LS AN 1004 5 3 0 T 0 AT A
o BIERA. UFA—HMENE S BB BEA S — MK QRS FHEHE
BRI RR), Bl RS RS E B A6 A Bk
BRI R R
o BETAM. HEAERFRRIA S TIER— A, ENSEERE LR
SHIEUB A P XM, AT SSI MR 2 L.
o SRR, R MM SEE AN WS R, TOB T R R4 AT LU
SR A5 25 R PO R

1.7.2 PR HENE
MEEEMFEFEQRE: BEN-FEMESE (LAN-LAN). BEMN-SME®E

(LAN-WAN). I M-I 8N E&E (WAN-WAN),
W4k BERMBER B R & X RE 1-64 Fir.

EEES

Hreadd

B 1-64 MEELEEREFTMMERERR
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RTMEZRMEIENPRRERIMNELERE, ERMKLERERNH—E
(MTREEE T B HATHMIIRERFE R, TLHEENSBUT 4 2%:

o THARTRYHEREMMNEE, TERIFSHERKR, EKMEER, HRLE
HAFFLAN— B RSB — M E R .

o MFERSRERERAER, LRI RSMMBIEEER, MFEMSET
EPRERERR. b5 HEERNER, ARERSNMRMEREZ K
B TEEEFIRIRMLE.

o BMAEBRATRMBRZRANEE, NEEELEFEMRBHERE. HESH. 26
B 55BRARFEE,

o MXRTAEELEMNSHEEYIE=2U FRMEEERS, EHERREE
ZEARBMRARRIMLE, EEfEBREER.

1.7.2.1 LAN-LAN

LAN-LAN PRI EER Z R PR, REZM P, &TU%%Qﬁo

1. R E R TIERE

RAKEE NS K38, & LAN IS FAREKMEERNLERLTRER. B
Hrivdeg, RNAWE 1-65 fim. XRRERYRERE, DRNFMSEYER bE
#, BERYERNDNREARN. ZAUEHERENTERERRBERE —NKES
FeRBIF—M(EAM O P LKFZ)EHRK B —MEHESHEHEZNO, HARL 0501
& X BAERREESBAEEZ RN, Bt R AEERME R RS 7 E
FHFRSIEARERKN LAN,  FRBERITHE SBOCTI RN R R ZE M el k.

| 802.3 | FIEL 1 |

— | P2 | %023 |

rhiid

Iwm T{Euh TiFE, IW%
B 1-65 M akSRiERE A B

BT ESEAWTEEDRE ERE LANNESHRIBHTER, TRI—ER
ENBERE SRR, Hba SR, TREM2ABHRX—BEmERIH. &
FERNAER M IOER, ERFRNNRERIESHATEOR, 557U T iEER,
BR&EERHEAR.

—RAERT, PHBOPIRERORMRNEE, EFKHLRBZEATSERA RS
R ETE. AR P ABRERETREG, MEHRERLTUTREK. #HEE
RRAFTRER, BAMERETEHNGESHOEREEET RErME, PR[IAREN
MEHEARTERN L, FUE5RM%EHE.
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MR, FHPLSESE LAN HBRAREFTREIN, FEB—EHMEFRE.
FRHEUAMNERRAE T —PUAN ERAHFHER S MRBR, BEMEH 4 PSS, ™
AR AP RE 3 MEEW U SN, M5 543 BN, EEE ReeMA 3 A REH
AR, HADFAERER. 4 5 MRBFEEN, HASMEBRERAEHIL 500m. X
BEBEh 3 A PakEE. 5 ERAEN, FERMBEXKEN 2500m.

FHPSBYT AMNEENERME. BENNTE, BREAPASERT BRHNSE
FEREMEESAFTHRNTEHRR, SF M HERNME L, BHXFHRERIN
FILEMB R ILER [ .

M FEILEME L RFA R &L T — NS ERHESE (Collision Domain) F, &
MBS EREEFEAMNEPREMEMEEBLSERN TR, FUABRARSHHELE
—ERBEE, FERESREM. FTUREIMERBRZMMENEERARHR
HFFAREEAXFME.

2. EEBRHEERE

1) BERFXHS

FMSARERM, 4235 (Hub 5 Concentrator) RETERRINELR S &S
FIEEERERA R, ER— MnOBERNFIAESHAAER O RHE, —HEL
BENRZUHEHETET AR, —SEERBEES NIRRT R ORKE P
RS

O 2) BREBMMRL

FERBREPHBH—FEA, BHRHEDEREREL, WE 1-66 B, FrUEEREE
it EHREZER —MEH RN EREBXAMEA, EEBAETEHRMERBIMNE,
EEPHBRHNRANETHRBRUESHORS, BHRIZOP4RE. EEBUTIEE
OSI/RM FHEE .

BEEe

Jy

7 1=y

=+

TIFs: ' TiEs e

1-66 SREISHLAR,
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128 RS ARR VT

FEER AR L B FE I R R 2y, A 10Mbps 1 100Mbps Fifd. TBHEFTIHRNELSE
FEAKLS, HWREERMAWOLER. fln—E& 16 IO 100Mbps LR, X
2MumOEERAN, 8—WORNEREE 1/16. BELBEPOREHREMABENILE
R ) :

HRABNEERDET—AMRE, BEROZRERBEVNRARAEROr
TR A T, BEHEAINROXEB TR 4T #%18 (broadcast domain). B—f)ihsE
BRI B MEERE RN A ERERT BRE.

3) FRELRET RRER

FRELBRY B LAN (n8 1-67 Fin), HERRE TARRHESEN RSN EfH-E
LSS HTRE RO AESE, ¥ RT REMESRNHEEE. ERNRERBEAT,
REEnRIERER. DA RS ATNRASERN, FeFAEL B enNEEEk.

B 1-67 FRSLRY BRI

B LA & & 4R 4R BRI B SR D R 3 O B, (BN BRSO Sk S 1 Y45 B
. HAHEEZENNEO TR, 3R Hub IEZH0R B R M 45 .

3. AREE SRR

1) BB XS |

R (bridge) HMUBFIESE, REEHNMRBMY—MEEEREE, TRE—AR
K LAN 80 ZAMMB, BB LAN HiER—4858 LAN, {# LAN ki
B Fl ARV IR S88. B TEESUEHEE, BARIE MAC Wi B it S B
WUEATH R o

PIBF B LR LA AR :

o BeEEREARARFASIRSEEE . RREMN RS FRARERHME.

o LU, 7EFE. MW SERAAR, EREEMME @EE.
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o TR H i HY P28 7 HHE B 2 UL _E SR B AR R Bl
2) MBFRIMRL, WE 1-68 BT,

,,,,, - SR W0
----- @ 1
/3 ® i
o ]
\‘
MOwE T R y @ =
P~ T N ® 2
| oo
WOl TEe iy 3 O 2
B 1-68 FIHFHI4 R

3) MFFHY e |

A 1-69 Brw, WERBEM 1 bk 201 9 A8 S B — RSk 4 202 1
WA, MR CURBIRED, ERFERTHIESEEANARTERER, Bl
SWEMIEF; WRP A 201 ES5FEM 2 B E 104 8E, T4 201 BEKWETET L
BRHTERCE], METRET b 8 R N R X B RIEN 2, MRS R
M9 2 RIS 8 QR R, XK RN 2 I 104 5 S AR B M

|I04|dnla|

[ 104 | data | '

B 1-69 MY T fE s
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4) MBFEIThER

(1) FFHbhEERES .

M RAE—E MR RIERTIEE, CEEMMEEREI—MILUE, HEREILERTY
FESBE R, WX BN B RS . MM OEIET R B E R R REE (5
HHbOERE) P, EHERERFRENFHALES, Pl TRERGELEANRE
e, A HhaE, XA EOREE R BB BTE 1, R TN, A
LU B MBI R — i B B0 T . RE4E BB NDIX R SR E I MBEAR b B & R M BT .

ANV BREYS, FAERMFYNRHEBEN L UERBSEEXNHTASA
fdbhk. PBFE THEPABEFILE REERE, FHFBTE, Y BN
WP HEDEERE, SHE)HTRSNER.

(2) WikFERMEIE.

EHEEENHNNREMNZRE, MEEERTHEMBER, BTSN LAN £
¥R G AT, BRRBGE—AT RN L, ,

A TEBWEREEW, MFRETIHFEMR AT, © BshfRtsiEbul ki,
Eid ot E R T RRIETERBELE S A B Fs A b, TR —
TR MTE AR X P AN R

g (filter) RPEIEWUHEE MFFHAAIRITR, FMEAAR,

o F—HHMMBITIE, SRS LBERE—MUE, B ERIE LR R E
Bodbt, fnsRiEdhbEF B AT R—REM P, RERbEEERE, FUH
HEAF—REME, XREFEN B Kbkt

o FEFpyEHLHEIEEE, MEMBTE, HAE FFEibhhiiEER, XVRFERH
HERFEEAMEER B PERERN, BRI AMSEHERERE. Xk, i
BB PSR AT YR h ok (3 98

o E=FGEE, BT, FLEMIECERMDUIIETIEE, BRUTHERbTIE,
H P B R MATILER E H . EXFMER T, MFHRIBBIEI TR R
Sk e R KD R, XA EEE RHATEARE. BEREN AN
BRARM LR . |

(3) thiXF#.

R FDDI M4 MEH R THMNEEH, X&2H TRMM FDDI X5
IEEE 802.3 B, IEEE 802.5 FRAHE, AHEEMIMFHER PR REE. B, £
KENT BRBMT, HREREE—BERE XHhERHNMEMERTERItHEE
RAERAED. Stk RATHIEREAR, KRSHMMNSEOFERE BRT HRX
POBE, 7 A R R I ) Bk (AR HE T o

5) [EFAMPFELIL LAN-LAN

W 1-70 iR, {EFHMFEILREMN ELE.
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B 170 @ARGERRRNEE

HHRPBY RRERE, BTE IHMET—AT #8 E. BT AR EE 6 R I ER
BERHMLE, LSRR BXER. '

4. ERAZBNY REEN

THYTUE MR BRELSE, FHUERZATBRARLEE. TRIER —HZ)
BT 2 OX 2 BRS80S B, ERER LR
REMAZHEMAHE, TAREMBERFER. LT TREEROEASE
B, BATTLME—SEZMMETENERERIITHRIMMO L. X, REHxXE
REFBMEZR P HATERABAEE, XHEANE SR

fERIZTHALY R R M i 1-71 BraR o

R ENLA I LR AF RRISHIGE KB O RS, BMEZER (ZB) 3Tk,
LHHN TERBHMG . RIEEERBENRMIEE, SH& M OHAEHE
Thek, |mOW UERE— LAN S—&REEMGERS &, BETE¥RTH
MmO R EERE. Fram0h TR ITER, HETRNERALRR
-
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10Base-T

B 1-71 ERAZEBHY AN

55, EBBEERIIAZHRI, TTUERMSEROERE, BRA=ZEH, X2
E#&M%%i&%
?EHEI’SE?#&MVE‘»’J*lb\&%ﬁ‘]ﬁiﬁlﬁﬁ'%’fﬁ‘tﬁﬁlﬂ wmE 1-72 Firr.

EEEEEE -

B 172 ZERHLLRBIEN A%
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5. {ERMRAEREH LAN-LAN

B th 385 WA AT 5 B S AL MR AR, (B8 o] U4 B M B .
B ST TR . LB BT UERE SH) B sEMEB, MR
Mg RItERE. il 1-73 B, BB 2RI R M EiE.

B 1-73 B RE N A E

A5t MR EENFHBEMEGERM T ARB HHERS VRS (wE 1-74
FTRdo il Bt s RA B L F AR AIEE S, E R LA B R ) 43 4L Bk th
RHESHHEFERAE. H THREREBRRBEMSAEEI ENZ @RBERE, aTLKA
LU ER R EES M

1.7.2.2 LAN-WAN
LAN-WAN I EERETAEMLEE. LAN-WAN FEE R & RS HE,
OSBRI EEOSIZERME=F  MEEHNEBAERRE. BHREdE

REEARTUMEEIE, BRBEGSTLIFESMMY (Hitn TCP/IP. IPX/SPX.
AppleTalk F 0, {BRERELK L K HIRIEIT TCP/AP . B 1-75 RHARHS
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WRBEMEZEBRMS%. B 1-76 FRAKbHEHRRALR.

EAriavec ek TCPAP 95,

TCP/IP T3 44,

NetWare 7 44,

TCP/IP I 5

TCPIP 77 45,

1-74  {ER L UYEE LB RIRM %

#r Ak EYisti !

100Mbps

T ) 10Base-T

B 175 PSS Ha RS ST
1723 WAN-WAN

WAN-WAN HiER4A7E OSVRM HifEMmERH LE. WAN-WAN (I EEREZM
¥, W@ 1-77 B

RIRR T LT LA & 1 74 M 4% B

(1) FHREEN, mEEKESHA#N PBX 5495 IEEE 802 tRAEH) BERM.
(3) R 5T M BB

(3) "ER 5 SR EE.

(4) RS ENNER CHEHRRERESNERIERLENKAN, oTLLET
R STIEHD) .
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I
]
]
Catalyst 5000 Catalyst 5000 1
RIHA N RIIHHL |
: Cisco 4000 E
R ... ... S B S I L ;
ATRE  Gicco 7500 o0 TN
R ER I
Catalyst 5000 s Catalyst 2900

RIUZ AL F I3

=
fiin
| -

EES

- =

m =
B
(-

B 1-77 RMAEEMNZ

173 FedbBReik

B AR IEEAE FMEARRIEAN, ERVANBNWRZRNE&HET,
A2 30 M0t 52 0 4 A b S R B R IO B T R B el R 4R vk SR T el e R Th
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B —ee ik, A, BEMEEEEAN I EAERE M Al — gkt
2, BReThRERD RS MR ME R G MIRRINLEl. BT RAT #BEE AN, B
FMEATER S AEFEIIGE. B hEF RS ET R R EALP & ) 8 [ .

ARl P £ X B P I FE L I BESR A — 4, M EFHMLER WS, MY E
RGBT, T MBERPE. BRI AMNE, HEREFEERNGEL SR AT
X, AFECTRE.

o IEHpME: BREHREENBERELRE. Efibisik.

o fEEEYE: EERNREME, HTHW, A

o ffbE: BIERRENMSHREHRRRIZEN, TEAMNTEGREZIRIGE

e BRI T,

o AW NEBITEKNE, WRFERFER. it 0mE2s L8 as.

o AT AV ARFHENAXRFR AN,

W R EEREERES AL EA P ARTE AR, BEKE, BE%EE
ERIFRER B —FMEY A2 BT SANBRARE. NBRNE XTRERAITH a3
b, dERnEREE. SRANRGFRRD. FFRANARNERESSE. Mo
ftatmtt, MAONBRBREDNTES: IRTAXEBATAIINR) HEMLREL
FI—AH A, MAZBEREN X B MR BRALLRENX B T RBMNRE. BWE
FABMAEREN, HiRARR RN ERE, HEMIR X MBEE2H1, AXEIKH
B 2, HEE 2 ABMERE. WRMX B I F KWK 2 BEIFHRE 2, WKEE
rI2' REEE rir2 BT, X5 2 BRIRBRRAHFE, M2 200 X BT MRMEE.

N4fEH, FABAEFREERESTHNAMEZTHRER, ERMENSZH T TH
1, BrUABRAEER— N EEERNAE. Bt PBFERAREERL. "R B H
B, XEMEFELETRE, XEMMAEFBFRTALBAE. I, BRERER
#, FUFERTFNSEEEREGBERXFERE, X X 1R 3 M 2% $ &4
W RRBHRREREHERFER, MRS,

R AE RN, TTRES ABRERRRETLEHARBEREE
FKE, FEAHMUUAE.

1. BpiSBeHEREE

MR AR L RE T BE M OB (S B 450 GRS T R%E, AT LA ER ik
FEa e B EN M G BRI BB R M R . A BE AR Bk R SR Y
HARMEREE, CRNAREERR, R/, BEHREE. AEE. FAEMNKEK
HIEEEES AT L,

1 BEEafsk

XMITEREGAN T A LARAF KRR, RLWREXE B RHE R 2 &%
MIETHR. XEREEEANREUTEENERL, I HENE—BoE 2 A 44
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BEEAEE. HMLRIEE AL LEGFERANRER, FHEEREEREIT.

IR A BB XA BR A RVE ? 5 F IR 7 vE R 48 I 4% A AT AT P A7 o 2 1) W e
BRESUHEN, RERIBXEEEEBAIARBER, FREEMTAP. 104
AR EANT A PERI T —PRERBB -V R BIFT—PMTRBEHRT O .
A X Fh B B SRS R E B NS MG PERPN N A Z R BEEE.

TERNERBEERMNE S, X Dikstra IRIBA. DAMEHFREENFKIHIT
HSHERMKE.

MERT, IO ERKEEICHERM SRR, XHHLTREERT A
2 R BB B/ ERER /N RANER. Fit, REERROE AR TEMNENE.

2) #UEE &Y (taffic bifurcation)

XM EREESNTARANFEPRE - BBR, BREHERPEHILARIEER
FIR g, AN EBAERBR T —MEE. J—NHBNEET SN, TR
H—/> 0.00~0.99 FIBENLEL, AEIZIBEVIEIR D, R B AHN B4 ) FERE .

3) iz (flooding)

X AERBEANT REEI A TRRECHSAR, BEAHE T I SARERE
BREERH . AR, PRBEXANFARBITRIRIBE RN R, FUBES —%
S AR I B REER L “RE” . SRS KEFER/DE, WEZEnFESAERR
BAFD. Wb, ERSEHITRENRET, BREF—FEREN.

LEF EEBETMEPHRORRBEZ . XEFANRARZERE, MEPHTHEK
HoBR#E, SESHMEHIHENSR. ' :

ATELR AR M SR R A E . —FITERESAN AN E BIEE — M
2. BUSHEBEE—NT AR, THEEEE A3 1. B BEE TR EE e ER (o
IKBIB PR EA BB RBRE) , MREAMEER. B—MFERESA Y AR —
ANEieR, AL ARAamHETEE. YENMSABRBIEY AR, B¥ZSA
3. S8R, XM RO RS AREREZANOHEETHE. B FLEN
755 0] A o 1E 43 20 75 P P SRR A Hb 1 3

HEZSEERARMDPRAH, EAERREHIRMEE. S gidny U ESaERRN
Wz, R R REHE LR EME &GRSR LERSH, Bkad5-&nm
AHREEMFTHER.

4) FEYLEZSE: (random walk)

XA RR A LR, HRR SR 2 4 0 BRI AT ma BT BB AT M 15— 2 3%
fEAF R G, Hin, AT AATHE RV SERE 3L F 3 &, IAFLIFEAME 0.33
A —FEREARE R . I 0EMNEE bR, FOlRER 4T m ek wEbk
HIlE, IRAMHLESHE CHIEBRIFERRE, BERBRaEEEFRITFREMHE.
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2. BERHREEEREE

LRABEBEHEREEERER T RENHSHERL, BEEXEXENRBSHIEA.
N EFEHMET, MNEWRRE, BNHEYRFHREELTE NENhit S
FERT AR AR, RSN SMEEERERATHME, ML ERASRES
RENAFFTR, BETRARARHEREE— BN BIRT 5 LB AR EARER,
BEREFEAAERD — B . FILDIARESEBRIMWICERESABN3IAR R
BHEER S UE.

AEREIEFEE RN BENEE HIEREE, BRI R HE N R R AR
4k, EHEBEREBRER. HTEIESEUT 4 M~845.

o WM. WEFBMMERE, TERFBHIMEH. HEIEFEER.

o REG: MEXABENTAMEURELER.

o Ef: MENBRLREHRBEE.

o YK: WMIEHMBAHREFEFSENBREERYER.

1) By B IER B kR EE

XA HE AR KROPMEE RRESEANRHE, WTRZEAKLHREH
==

(1) HESHE, ,

EMET, SRMHENREETERX, HEFRMHOMERHNER. A1TR
EHEEE, SlE - MRS, BRGZEIFIBENRHEE IR, DIRERS
H, HEFMBREESTUAZR /I HLER, FHFHFEESG, DERRERE
1

A GHEARESREAN, RERBTMINKERAKHEER, BEXRMNENE
HREMPAERL. BREEELSEHFEA N, ZEETRRIEERNBREER
. ~ :

(2) RRAEME .

YA HEAERERBEIEE -V AREELN, dTFRMRAFHTEHNMEER
%R, BAMEERE LT ANBEATR—GHRENT. ERAWALITHRIRE
HEEa, CRERNEAANEESPNENT RBEYRNER, A HEaK
REHER, WASARATAAZES, REEEEBRAHRKRABRLERIUER. RKE
BB R R F R R .

RAFMEENHESRSRE: O BRERRREN, AR @ SRFARME
RERN, FENBRBERRAEUSER: @ FEREEXERGHTEE.

2) B REEE

SR RIEREET, BEANEEEHA, ENIER R R AEREE MR
R HERERE.
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(1) PERS[FREhERE.

TR R AR IR T, S BRABERT K TFNRE AU B2EA
RIIMBER, RPN EHENNETFRFP O BREE. HRTEEHBD,
BN AR 0B B a1 LR BE AN T 2K B RO AT IR A (P BREE RS . BT L BE B ARHE T 4
AR, T RREER (ms), %8 dHEA RIS A5 B BEESRBURE.

B BB mE e RGN MR RN “FER. mAEREFHENN R, HERM
A=A MBEEFERRIHCE, UEkbH2RRMREFING]. MRERER
HERIEIR, BREBST UIEERE—NMER “mA” SARBHER, BlcE AxemE
B T b ic o s HRIE .

Hiltm, ﬁﬁﬁﬁ]%ﬁ%ﬁﬁY JMH%?ﬁ%K; » ooty Xpo W) HERRE
e (X, s, X 2 ﬁﬁ%ﬁ-ﬁﬁ?%#ﬁﬂﬂﬁﬂ:
Twmtn=min{tm+7'xm txatTxoy » s IxntTxay }

KP, e ikt . BHWEMEE: Txiyr Doy Ty B&HANRBEB
FAMER, SdXRERERENE. BE IvBIK—£B2, WX, REER.
GHEAEE FREER T, BENRFESHA, FEFUNT=AH4MH:

B—, BHUHEAE. RPRENAERZFIEFHE, BIXFHERMER, 5T
HERMNER. fln, xTFE 1-78 FIRM%, FFiEn A 5 B kR, B EmA
REE RN, TExEl. £XENZ, A 5B &EE, XBRFEEN, CHBMETLRLE A,
FEEN 2. LB D, EHRIREBMAHNEERN 3, 4 WRFAE A. BRKRMEMEIAK
B, XRGFHEB. EEFEANZ, ASBWHT (TRERTFTMEL A, B ALK,
iXE B AEEHS AME, BMECE AMEEK, TREGSRRBEAC BCHER;
Ciliid B LR, N&HitDH#E, KLHE, BEIEETREHRER, ERES5A
TBBfE. XA B AMES A REEE. WX—FHE, MERNBRS. 3L EREN
RTPrAEREEEA mE, EhET AL RERNEREEEESHITH. BMER
Kit, XAERREERH . XA F RN EIRERY S5, EFEE—ALRME,
B SHW A 2R E TR, (AR RSAERN B/E AR, Eh L RETE:H
5, AL E&GEUME, RBILEE—BURSSERFTE. XRELTHHHENER.

A B c
D Y Y
() —/
| M178 I EEE
B, R SAWRARNETTRRBEE, EAEERNMEM 58 RTRIE
B, WmAREFEITHE.

B, TEEREE. BT RNS0EE LS REBIER R AaRE
BB, TX—tEREARAERN, RS RE - SRS R A
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KRfE, ATRWBRRERE, SBREFEAERT AWERINERE MUAWESHR
BMEZRAENBEEER, BRRSBINSHE.

(2) HEBPIRAEE RIEFHIE.

AEEERNBEREET, ARNTERABREREIRR. —BEEERERIFETR
HERMAERHE. RHMMELEREL, SWBIFREL—HHN, ARENSESERET
SRFE FWANETVEMAEZERT, TRDCE-IMUBUNER, —EFHNE. &
ERTALR, AR EER B 5 B 0 7 A0 SR T S B M R BRI KT AR+ 4 7
H, DIUNCARR. GERCIRIRRARLE R SR X B B i B S A — Fh it .

MR RERTE TN RN TET UL AW 4 585

o RO, FHEEHHbhk.

o TUEF|ERIT AHIER .

-%%w&%mrﬁiﬁﬁﬂﬁﬁo

o EFiTHHKA.

T A BRI T

O RBBT .

- AR R AR, ARLAUANE SR R ISR e R E MY RNE R,
BB S WO T REIR—MNEQ, FABIAEE AR,

@ JE BB RMIER.

RE— MBI R AR B, B AR, DA L.
R EINE G AT RRIERLL 2 R BN Y R AER . ERERN, FEREER
BEXNEIBHMEW. hit, —MiER, WESXR, RERFHEEINEER, EE—E
RMMET, —BARKER: B—FrEg, WEERRCAANNEIFE, WS E
SHGHEEN, X —BREEE LB FMRKCRE. EXFEMIREE, WTRERRE
%, BESEBREPEENNZ—KBBERD, FHALMEMERRME, SBZR
RHE, BUENRASDSREER/D, FEANEFIAIMHE, ERIKEIEHRE
2, BIFERERY, AN XL R B RE L,

® MEMESR.

H- M TVRUBRBFEETARERERE A MRS GROVEERRESR)
R U B (0 45 SRAE AN AR5 A

RS EAEAN EERETAEEEERW. EX, WRERRSEUFRIKNIE
REGEST A, REMRER, RUTESEEEVASEAARREANER, MXERF
BATREX N AR MM EI G, AT RFEBBHA—E . FLHEF. AEE
R R AR RS L. SERCRSAEFERA HRY B INE LR, BBRERTN
BE—IFS, UXFHARMERREE. $TAKEZER, RIEBEFSEMENLHE.
FzOokEd, MER: BN, BREEHBTIH. ZHEFE-NTEHE, REX
WRETESBPEREN, EHFTEREFITILIE, ERLMMYRPREFHCIHR
THEBGE K IHRTEF .
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@ BEFEREA.

AT S AR R E AR SRR RSESE, Wel LI R E M %
. FEATCARLE R BN AR S 2 R IEIR I ], AR B X L (E B T LUE A
Dijkstra HEEEFHHEIAFEREY AMBRRBRAETRERREREEA.

FRCRE ARG R RE R Y ) A — PR, W NSFNET, Netware, DecNet,
OSPF S #84f Flid i k.

3. IFERRHNEREE

NF—ERFEMMA, MRASTIR. BiiTERBYEE, — M AT EEEE
RIZFIHARETH W A BEEE RN XS A KA ST XA % NS,
— A TATRERERRELAPAREES A, ZRFXFRIABREE (multicast),

DIV 1::9: Dot A= k7S

T BHESEE SN, FERFUT &,

o MIRIEFE: XM HEAFET RS ABREHRNT HThaE. XHE #BE RN,
J71N RRR RN s AR RS B E R e Y R XA EMUTE
BBV AaERE S AR, WHMEERBHE. ERBPBHFES, X
R—MME—R] A7, BiRREAEENITE.

o FHAE: HOTEBHEEGAR, PERXZNERQ, RFWR. £ 83
T, BIUCREGEGISER, LB ERE, BIRBNEARE RE. B,

o ZHMKRER: ZHERIISNMAHAET—KEMBILER. 40 PREH AR
EHLF R RN RE S, HEHA, SIERNENIEER. KSR, &
BIBIE B G — A7 B0 B bk & o = A k.

o LM ERMETRNTFE, SEFENA, EFASEK. ZhkUE
WRAEAERR R, RAYVBTEEREEER, B—MEXWsEmyE. B
R RN A 0 B B A B A R

o MR E: EHEEUTERMTEEAANTERLMESE R, ZH RN
FEMEE, ZWARE—ATREN, SREXeRETRAEFEFRTAEAT AR
RERTBERRER. B2, N BaRa R AES RS —E, XA,
AW A EHZEIFHERMNAALRIMITEERE R, DRZBEARFEANEK
RPN HREMBERS, BMIALARAET AT SRR BNVIGH L,
MEFIZL.

2) ZHHERE IR

AT ERAE, SAVABTFEMEECETWANE, RANFEETE—SEREE,
TR LR . EFREED, 4 RRBTER, SRR/ MR R NLE,
BAB/IH N REE /MR RN ERK .

4. SEREBRIEREZL

BEEMZHIMK, BREBRSIENER. IBFERAMN A KEFHSESE, &
FEERR, WE. HE. TRMERERREE RS SHREMIE. SM%T SE
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G, BUYAHRUTREBERCEBATIE. BRBREREENREE
X 3K — 18 5L T KR PR e T ¥

BURRAEREEOM I RBREERER, HEABEMELHEMSESBRXIR, ¥
X o R, B ELRE, X984, BRBREFAEA AT AEb k. By
2R, BEUMNSHHIEmE. EHTHREEEN, £8—FEL, #HLLZEMRIS R
EA— BT RETRAERE, JEIRZEUTEE, BUTEMSBAHITRE
%, BEIBFIEEFEMENTRNIE. S, £5—F, URERRAMEITRE®E
#, MXEHTEED, LHERENES, HE—IXKEE, BUELBHTHR
. K. st FEEMN, TR MERS MR, SEERERRSE 100
ENMEUNR, EE-ABRREXB)A, BEREANA#H—B2RE. K. 4%, W
EPERLH— M T REREENENTAREEE, LTRAERN, FTREEERT
B AT RMER, MELRIAXREMSERZ. HEXEZE, BRBMTEENT S
R BHR R EEER. .

BURBREEREEES—E LPEBREETRANHDSNBHTELR. B
£, NERBEFEATE. HESEARMEN. Kamoun F1 Kleinrock BEH, X+ N
MRS, BRREHEN DN, 8MTATERNRISECh e InN.

1.8 Internet ¥Hi¥

Internet BHX A EBE PN REBZ R XRZNE 1-79 Fizs.

SRR HTTP FTP SMTP || TELNET DNS RIP SNMP DHCP
N[ [/ 7 N [
Nt / N
L TCP UDP
N 4
ICMP OSPF
EET v

1-79 Internet MR HEBE KRR
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1.8.1 P& 2PN

1.8.1.1 IPvd4 il

1. IP it

1) #d

Internet FHE A A G LI LR TN MBE B8, IP bt o] DHIRREdl. —83F
YEDTE—A 1P Huht. A E T [P bR aeHE, ERAF—SENHES
A 1P Huhik. R —E i EVLBRBIEN Internet, ] Internet FIFLLETHEE, HEBEH
TR IP dulk, BEAEERRAEN. EREETEREES AT P ik EHLIX LG
B, REREEEN BRENMGRELY, HIEANRZENHSRLSE—H, mARH
B8 IHEEE £i&.

IP HihE IR D2 T =B B 42800 TP itk FRIRIRIS: HRGER .

2) 433 1P Huhk 4544 K K51

TP Hhht R i 32 fr—3bHI%, B0 4 MFEITARBR, BESEERFTARER, S
FRohiZiEht. ©EMNSE SIS HANFERAK, X IP bk 2% IP bk,
1-80 fi/R. IP Huht A& MR BATTRT AZE RIS M _ B AR J7 (B dEAT F a1k, IXHER: SR
IP Mk RRIMEE S (net-id) FEMLKRE, BHEENS (host-id) ITEEHIRE]. FrLL P
Ut H AR RR—ANHEINMRS, MR TERIEMSE EFETHEN.

i 31 0
M (net-id) FEHE (host-id)

B 1-80 1P HuhtZ5M4

ATETH P L H#TEE, ANEZEIMENERRR, FHMNEHEREE
Pl TiIA KRS EREIRD. RS M Ptk a8 538, B A KRS E %,

nE 181 firn. HETKREFERAM IP #hitR A, B, C =38, HFERNFFH AP

et ELREERRIRET —MES net-id, RABKIEANENS BB BITHE.

B u 23 15 7 0

A% |0 netid | host-id

B¥ |10 net-id | host-id

cE |10 net-id - host-id
D% | 1110 £ 3k

E# | 11110 RENENEH

B 1-81 I #ehbAgAY
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3) HFEk [P Huhk

IP EXT —EIFHMAER N, FROVREME. XERHRIE A AR, EH
it EESHEMAE. AR bR, AL,

4) TR ETFHED

Pk 1P Huhk i

o IP Huhih<E AIEIFI A RA BRI,

o G YEMDIHME A FEE S &M B REB/ KRB TAER S AR .

1E [P Hul R0 — A subnet-id P B, MR 1P HuEZERMROY=E [P il X
FRBEEI RIS TR (subnetting), M 1-82 Bi7R. 14T FSER—A~ 841 A AT,
B SMERBI A BA RIS FREIMLE . BEHTRS subnet-id MBS P HEHLS
o “fER” METAEL.

Ee4¥ 31 0
net-id ) | subnet-id host-id
FFIHERD 1111101110011 tItIeittal 000000000

Bl 1-82 =4 IP Huhk 281 B T RHERD

AN RN B A BRI T, A< BT A B B 28 0 T Al 8 LA R T INE ? 3
RETMEBOERN. BFRAEDLA P ik sHTEAE “57, Frans R E Mgt
HE. BXEATRILE HhE & 4R B net-id 1 subnet-id ASZE host-id 4= 0 .

5) VLSM #1 CIDR

£ 1992 45 RE M T s = /N L AU B ARG (R 2] 8L

o B ZSHuhE7E 1992 FEEHBETIE—¥, IREMELE 1994 F 3 A& Esxess!

o [RIAEM 3EFR _L i B R P T H BE B (AL MEKRBLEAN).

o BN IPv4 LSS (R R R A TEER

1987 %, RFC 1009 FEEHE—/NRI4F M i ™ 45 o m] [ 48 LA R F R
i3, MK TFMAER (Variable Length Subnet Mask, VLSM) AJ#t—3:348% 1P Hbit
wEmFI R,

7E VLSM R93ERE_E SGHE— BT B4 2 gm bk 77, R4 F R T/ 288 18 8% ehik
# (Classless Inter-Domain Routing, CIDR).

CIDR P& 4mbtiicikm A 1-83 Bk,

24 31 0
IP Hivik l netwark-prefix | host-id l

B 1-83 CIDR FRERLLEH

CIDR #3FHiin 128.14.32.0/20 (9RJ7k, BPEE IP dbhbEmmm E—/A Rl “/”,
RIES EMEATRAT & BT ELEFE. RS ibigh 1P #hblk 128.14.32.0 MIHERS R 255.255.
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240.0. CIDR BRAFERFMT, BRER “HEE” X—=4&i1E (EAYFRi#EE).

CIDR ¥ MR BT AH R RSN 1P Mtk RE“CIDR Hihke”. Bi—4~ CIDR #b
HEER AT AR S bk, XA A EHRAEHES, EHERRBRPIME KK
. A
F4b 1P bt iR 4 2 ER b hERI & P Huk. RFC 1918 5 HH A% A ik 2 -

10.0.0.0~10.255.255.255 (Eid Kk 10/8)
172.16.0.0~172.31.255.255 (BLidH 172.16/2)
192.168.0.0~192.168.255.255 (EKid KN 192.168/16)

2. IPv4 EIBRIER
IPv4 FIERAR a0 B 1-84 Bz
0 4 8 16 19 24 31
A | wwkm | ] B
HRiR x| Feips
EFEH | s AR
St
H
HEFER (KBTI | $1%
B35

W 1-84  1Pva FABIREA

FEAs: 4bit, 38 IP UMY AIRA, BRTE IP il A5 4 (H) IPv4).
BEWKE. 4bit, JEROBEABMER 15 MR (—PRAH 4B), B P MY
< BERIR KB R 60B.

R&KE: 8bit, FSRBBEHFWRS, SFEME. FHi. WEE. BbafH
%, RS K—BNBRAFEE T2 AFRARSAHFE, RSN, HFEE
LI B IRAE RFEER R L AAER, REBMEERA TR RARNEY.
BACHE: 16bit, TREMMBIEZMEHCHE, RACHFEN, EEEHERORREE
A 65 535B. RACBESAUA I B KT MTU.,

FRH: 16bit, AT M9 F BRI EERIR A RS AEERR L 3 5k BRI BB R .
Fris: 3bit, HRTRARMFENHSERX.

FiRE: 12bit, REBROSEENAE, FREESATRHEANEE. HRE
A 8B Ry fRis pr,

HFFETIR): 8bit, T4 TTL, RABIBIRAEMS RHIHEG, VIREN RITFETM
BEEL, —Rh 15,

i 8bit, F&HALHEARIRIEF OBIEER AR, DUEEMENE P B
B LA EE.

HEERM: 16bit. REREERAEHALELERL. XEANFKH CRC &
50 R ) SR P 1 SR A RN T Y
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JEink: 4B.
-E Hihik: 4B,
AMEFB: BRI IP HAFMAITHEE.
HF: BEWSIETE 32 4. '
BEESy: EA P SRR M A BB RKKXER. Bnthils
BRAGHIR TCP thil, BBAKBEHAME— TCP L. BMB P ELHT, &t
AR—ANTEEF TCPHXT . '

3. IPHIBRMBRENH ,

IP BIEMLETRRE, EAENERETEMUSCIRERS, e iEs
B R R EE R T — A B . TR MR A SRR E X LB
RIS, BEASEAEEEER LEMMUEIERTH A FFLNR T ENREE
B/NT IP BB AN, IP BEBIRULAS H. R P BB IRAEET T 44, IP 53
1 “BKE” FRARBRS FATHEERKE, MEKS FEEANEHKE S5HE
KERBR.

WHR U IP R E — EF BT SRS RN R KSR BT MTU, BITE
PRI A K/ o 3B % AR MTU 25 15008, PPP /9 MTU 2 296B, FDDI ] MTU
% 4352B, 4 MR MTU 2 4464B. & 1-85 BT IP 544,

| pa | BuES |
P #dEiR :
| wiees | iR, | s |

(a) IP FARIRACBER K T OISR B2 45

[ wgm | ] | | ] .
e f yd r\\\ .
< EH0 a0 T 2840 .

[Pam || BB [] [ rame [ | smm [ ]

‘\\ s ““ N\, Y ‘\I
\\“‘ TO |40L “I . ““\‘ 1410 2840 "‘\
“\ l‘ \\“ “\
| wiim | HIRH, | mrw | , |

| it ‘| HiR. MRS |

(b) 1P FIRIR AV A TP BRI 14 B 538
B 1-85 1P BIRRMS K 5%

1.8.1.2 Internet 3N .
BT, Internet R Z NG EBRKE—RIIME, SEWEEXFE—NEREON
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2 Citdnt, SBARE “+FHA”, FREAPEE D EE, BHH—IRLXE”
BRI SERRIX — k. 7E Internet BiX—ERMFmtRRR AR, Wil d & LR KIEEITH
SR SE L ThAER . BeE)iEE, B MAR LROBE B R RAREEE ML B BRERh
BB R B B B

BT Internet IR K, FTIULEREISRFSBPHBIERE (AS). BHEILAN
FREASRHE IR RN, BB RAEZAEPHER AN B
9 P9 BB M < XA RIP B3R OSPF thidts SRS YT BGP i

1. BHESHI RIP

RIP R—F4ARAMETIER RN bEFENN. Zihile XERRELSTR#
HBMEE, EERENEERERTFNES. EAF —FRERSHRET 15 18
B3 CPRET MR . BERRRAMEN 16 FEIVATIA. BTl RIP REEFERA
M BRI AEF & 4 B BT Tl ttm.

RIP il ER M+ M — MR aSHBRETNE B CHRMET— T EHMSNE

Bt HFRLkRERECHEhE. HEEERNR (—8h 30s) FIHBMHER R
Bz,

RIP i@ TRAB I, BEEREHENH SRR UDP BATi%. RIP BHil
A 0E 1-86 Fin.

i 4 F i

t ]

Hihk-245) | B dibRia
45

' 4 74 ! FREE

) L : ' F— Bk ch St

@4 K 23 0 R (1-16)

RIP E#8 B sy

RIP 32 -
'

UDP &%

UDP RS0 d

1P

o} 1P HER: :

B 1-86 RIP BHist§ X R EF UDP. [P hiXMIXFR
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RIP il iy &F BB IR ST R X Huhb K517 By BT (8 A it thalt, 24
A5 IP HuhkBY, SZFEREMER 2. BEREEBNEBABREALS. — 1 RIP RUE
AKEH 504B, EEEA—A RIP RIKBEHBLBREATEE 25 M EHER. éﬁﬂ
504B (BRI EERY, FBLRLZE A —AN RIP 30k %i%.

RIP B4R AR “HFH BEIBER, HHBEBEE”. EMNEERNERAERA
T—AERE%A, XS LURREBLMERE: BMRREHILT W, XEMEA
SEBBRE.

2. FFmEREHiL (OSPF)

OSPF By R4 MAHISERCR AR b . FERRZEIX B %R SRR Lk b 28
RARSEA, BEE — RS2 AT DUEE R BERERE T RS R RS RER.
BIEE. WRESH. ExBhh, RASERRESRETN, BaBEAHRZERR
FREABRIERBER. TRENEBRSAKABHBHFTEHHENERRE. X
TRAEXLEHBEREER, B BEREETE M ERREHIERE, FAKhRTHR
FRNFERNRREZE, UGS I RaESHEFALMNERREER, BRERS K
S EPALE A PR B S SRR . RSN B p SR AT LR IR S R A B
FEMIE BkiE A T M mE.

ST BB T fEREBE FPIRAE B B, B4R ST E M (10s) 48 /BB 28 R i Hello
. MR 40s FEEAWFIER Hello (58, WRAKIZSERTNEREMN, MiZ L
B RAEIEE P NMER, HEEFIIHEBHE.

BT Hello #{&4484;, OSPF MEH 4 #ordH: SHBREEHLSA. HRREH
I, FERREHR AR IREF R WILIX 4 F4r HIA R4 PSR BIEER
. @#EREEHIARERBHRT, SRRRERETILERLZER RN S
4 HHRERHATARNERREEFT AT BERENRSHE LR HEE
H—&FAGEKN, MABERBRARENSH: EMREHRIARESHERBLS
T THOREMR A, ©HRER/ A S ED M hfE BN RN 4.

OSPF #hidi& X i 1-87 Fis.

OSPF iyt F Ly v 1o PO 445 o 7 % el 88 ROX BEB IR (5 B0 T/ tiZ e,
OSPF T P AT T KR4 . X 7E OSPF thill & # i K IBAR IR 7 B AT T Wi sk

3. MR (BGP)

BGP Z7 [ B8 R BE A5 (A28 3 Bk 51 15 BT MY . T Internet fRIFBIR K,
FHRABRRZZ ABEEFREEEE. 55 M TEHRREZ AN EIEE EIRE
R HBAIERN. Bl BGP RER N FHR— KB FIX B MRS BT 0Bt (B
BESRRE ), MARABRXN—HEIR—RKEERD.

B ERRENETHEABERES - BHBENXBIRRLENBGP REA”.
BGP RS ABHAME BGP AR h2s, EHRTUASR BGP MAKHE. #EE, B
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BGP R A#MEET — M HEEMRIERE—EMN.

tetE 0 8 16 31
A | P | sk

B l SR

o o e mmmmm— -
. -

OSPF P4 2474 1 R 5 () OSPF 4+

OSPF 4141

1P HudfiR OSPF 5+41

- P iR

1-87 OSPF il BB S P UMl KFR

Y—A4 BGP K AS5HAL AR ALK BGP B 5 AR H#BEh{E B, HAEREY
TCP ##, REELESE E25# BGP R LLE L BGP £1F (session), FIH BGP &1f
B EER.

#£ BGP RIRIZ1TH, BGP HI4BERATHEA N BGP HAR. HUERTELER
B EH WIS NP4 ML AR B B 28 H AL R T4 A AR
W4k

BGP K5 AL HMEANLKERE, & BGP REAMAIRHAIXZEBRE
GiH LB Bk e .

BGP-4 3¢ H 4 FIRIC:

e ITF (open) ML, AXRSHPHR—4 BGP RE ABILXR.

o EH (update) I, AREER—BHHGEE, UAFIHERMENELHEH.

o fRI% (keepalive) 3L, FIRBIAITITMRICH A MAHEHIEL IR R,

o JH4 (notificaton) 3L, FARRERMEMER.

BGP thil i AR 'E 5 TCP Ml IP thiX X R 1-88 Fim.

4. 4BiFHMY PIM 5 MOSPF

IP 4H 4% 5% e U BUAR 3B P45 P AR A A IR 23 A PT LA A PR RP AR RN 55 —Fp e aR
EFREERMARR BN B oIS A E R B b
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1) PIM (Protocol-Independent Multicast)

PIM 2 —HARBEMIN, RRAERF P N EARAREIE. PIM 2 TR
ALY, PTRATARERF R FHEMRX (PIM-DM) MZMEE (PIM-SM).
£ PIM BHEBET, MOCSABRIWRAFIEROER, EIRERBRINIG, AREE
TREFERODLARERZERRR, THREALER. RS EEEHR,
R kim0 KX HE BT .

W 16 2 1
i K a3l
BGP #83¢
TCP H#§ BGP #i X
TCP 3
P 88 Al
IP HiE3R

1-88 BGP PHYARAKRES TCP # IP il KX FR

e PIM-SM (Protocol Independent Multicast Sparse Mode)

PIM-SM BZ&— 1M HHAET R (RP) MRMBHEABSHR. RP RETAM %
HBPAEN R BEANTEEBEEHENNETNRE ENHBMAE RP iR
AU SR, % BR AT E BIE RP KIBAEER2 1M RP R IMA MR, Pl meser
BT RP MBARAERNK—NEE. —BRAEE, OSSR ZABAENS
B. BEMNMFERHEDEREBEEANTIR, WHBEhBRTUIREETHENIRRESERZ
B EE, BRHEEHB[ER RP 7 RR HBIAEHE.

PIM-SM Bl 5 A AREAME —MHILER . XMW RERERISES SRS
MEBBCEILFHE, SR8 CBT Ml BSeE 5 0o i R RN —#E . SEEREI
Ja, =AM ERE (G LREEDXMERERRE AR USSR ERERgE
FIRRERERE. M RESHRAEL MREHERE— PIM INAHEREHK . —EMN
RIRFEIENCE OBERAERIE T, Bl RP WAMNEASMBBIET . PIM-SM 4
(R B SR A AR S B A X P A S A
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e PIM-DM (Protocol-Independent Multicast-Dense Mode )

PIM-DM W T R 7 B 2 4R 3B HLHISR B 41 i . PIM-DM KB 1E 7 2R 2R
InE ARG B, BE4URAY BESENT IR ERE, BRI EunD
BN ARTRAERRIME TITED. SREHEaBREIXMMENEE, MR
ZERBRE BT X MHANBR, XA aBdRan bR HEREREE, T L
HABREXAMY R, DR EEABHEERTXNMHANBR, BAXMHREBNE
m_biEEE: RZMBZBHBERTZHANAR, BLAXNBENGEERFRIERE
LHifsE, MEMNEABHAASHFRABHRREIXMRELEEET .

2) MOSPF (Multicast Open Shortest Path First)

MOSPF £ % $.i 8 AR AR, BT HREA A M dbrill. MOSPF #&
#T OSPF 1k X A48 8% ea thill, Z£—4> OSPF/MOSPF M4 4 8 th B M F— BT
MEMERIPEHE. XA BRRE" FERRARWEARES M. ¥4 MOSPF B
i 85 &R IGMP thSURIIE R ARBRA MR X R ER . XLE&E B LRSI
BERAZEAEREBEP AR AR, BhIERIEETIARILRE BRI s
BEFRATEERESFE. BTEMEOBTERENPMEMMIIEN, LRSI
M — AN BN, SRR E R AR A R R 2 RE S R, X
B R R R IR BRI R R BB B R KB AE

1.8.1.3 it EEATEMY (ARP) SR [E bR (RARP)

B8 R — AN PSR @R h it th T P shht . BHRMHR A TEREFFERNRE
B, MB—AEENES, EMEFT—IDES, EVP. RPHORELEFTFFRANES.
bk 3R — N AR EE R SRR, —MERE, WRARMFERAEK
TR LI bhE, ZE R M E AR ST b, EEHuhE R
TR EERE 2 UM BR B T MAC WiifE A stk

1. ARP ¥

EREFRT, JBOVTA— PSS HEE— 2 miE R Emat, TEh
BERA—E . WRAEEE ST 4 R IR R 48 2 KSR A 3R MAC i,
SEARIEE. ARP UMUIERS T ff pux A [ T B Y.

#EEEN L, ARP MYAREF—A 1P HhbbFaEfFit xR % RN HEETE.
HMEENERERERENR MAC Pil, HtEREEFTESE L IZBERESME
Fr kB IV O RE AR, FH, NAREAMUEE N MAC B B ik d, SRt
WRATREE. BHL, ARP hiZERFIRM LI %R H— ARP #R424, BRmE
1-88 ffi7R. 76 ARP iR 4Ah, KB IP bR KRR AL, LUK B4R IP st
HMRNZBACHNERE, EIFROEREFREEAL 0. HiXFRSHEEKE A
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Pl bat, S AYBEESATH P MUERER AT B AR P MbbeT e,
RARMAYAEMBE: FHRINEE—A ARP AN ASTERIT. ARP HR 4R
HAFRBERME 1-88 —H. ZERNSAPRIETEAT B CNEERIE. 2X—EfE
SR, ERETHES B TH ARP BEZFHT SR, Finkt—&idF.

ARP thl BRI B 1-89 for.

firo 16 31
TR sk
B | B it
RIET7 MAC #ulit (8 £240 0~3)
RIETT MAC Ml (8 £14 4~5) RIEH I ik (8 frd 0o~1)
RIET 1P bt (8 {4 2~3) B MAC 3l (8 iz# 0~1)
El#% MAC HuhE(8 f74 2~5)
Hix Ip it (8 fré 0~3)

B 1-89 ARP #ZHIM%

o TEMFE. REFHANEMEABEDRE, CURMKMEN 1.

o PREE. REITRMENRBEHUGHIEZE, P Hhikh 080616.

o BfE: ARPiER (1), ARP WM (2), RARP &R (3), RARP WM (4).

o HKE: BEMIUBIKE.

o Ki%J7 MAC Huhit: RIXHFEEHbE.

o Hix MAC Huhik: Blicor st

2. RARP iy

RARP Wit F B TR, BRENREING, TR IP Hhiat,
FiUARE—/ RARP MREZBRFN P HubRiEAbHE RN R R, J—KTHERE
& Internet B, EHEMH A M- _LFEEEEE] RARP IR 48 LEUE A i 1P bk,
RARP B 0460 ARP $hill oM —#F.

1.8.1.4 Internet $=HIIB Y (ICMP)

ICMP il R VFBE B i & ZH HRAR AT X R E RIS . REIERTEE
BB EHAN A, RARABREFEBNEETE, A5 A% nEIREAE TR
BB, ICMP PSRBT igXeE R REH X, SEMER “THER” KGRI
RSN “HH”, FIESERE. RS,

ICMP 30 ICMP Z5E R 30 ICMP ] Rl iR SCHIF.

ICMP XA R'E S P MAEARWE 1-90 FiR.

+ 1-8 A T LA H R/ ICMP 3R3CHH,
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0 | mm | anw
&8
ICMP &#8 HiERS
ICMP R3¢
1P S HiB®mA
IP H4ER

1-90 ICMP IBARES IPHRE

F1-8 JL¥ICMP R R ThaE

TCMP 1B 505H | 2EEIE | ICMP IRRZE T
. B N IR B A,
3 RATHE T T
g o 28 1 TR R AR TR, BT
4 ) SRS ABHR S, VRN BB IR A
R
B B R LA R R T
s e AR, RMCEIRI A A B
g W%

LB BBE—A P ORI, REENE
TR 0, BENERITHINEALEES

R R &Ry BBCE L, T A R 2 R A R
X
g B E MO RO B e B
12 SHAE BFARENNZEN, RAEESRES
35 R

HMERRNX— BRI RRTTER, #K
8EL 10 [ R BRIE BE—A~ ICMP ISR, RIEEHHR
S [ RIEN B —A ICMP FIER
D 2 A B SR EREALES AT HY B AR
IR, A KR BRI KM, REHRHK
13EL 14 | MEEEREEE | FeEE— P HEREEHR, SaEcy
HI B9 B SAFNET (). SX AT LAR R E LR
ER
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1.8.1.5 IPv6 il

1. IPv6 il B4R

o T RHMbBEZS[A]. IPv6 K5tk M IPv4 f 32bit 4K F| T 128bit.
o FRAHERSEH.

o RIGEMIHIHEN,

o BUBRIBETR .

o WEREM.

o % QoS ZfF.

2. IPv6 Hbdit

IPv6 Hubbg =X 1-91 Bros.

- 128bit -

&R AE KB

b gk Huhl: (9 A 353

B 1-91 IPv6 Huhb#k s

IPv6 ¥ 128bit Huht = [@ 4 AR KD BB RABKEHRBFHR, EEXT
it B . FoHo—RHBEMRKRS, HKEBRRTER.

54 16bit BERA - ABHIERR, BEZI0HES56H.

IPv6 HAEIRAY B Al AT DUR BLF =fp AR R h 7 —.

o HHE (unicast): HEIFEMEAELH T RESE.

o £ (multicast): TR — AL HHHEGE.

o {E#% (anycast): X& IPv6 MK —FhREL. (380 B K E—HHE, 8

BARMERE RRFEH PO —A, @HEEERTN—/.

B4R 0000 0000 RRE—/Mifsariitts Pvd AR, XREDLMELRBIE
Eb B BT [Pvd A IPv6 K& R 7EZE, TR MY ARZRF IPv6.

IPv6 ¥ B T Hubk 2 i, FRUT=A1%4:

o B—% (M), FBHPLIRMMERI AL,

o BB GhALR), FRHERHHA.

o B=4, WHBRAMMMNSEEQ.

3. IPv6 BHER

IPv6 FE A& mE 1-92 Fior.
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i 0 4 12 16 24 31
[ & W R B
AR K T4k B
5 -t
Pvé K (128bit)
LA <
(40B)
H Mttt
(128bit)
IR SR
Pv6 )
WA
(E 64KB)

1-92 IPv6 HIRAAEN

(1) Xt IPv6 EAMLEHIIHRBWNT.,

o [RA (version): 4bit, ‘EIEHI T HMNHIMEA, X IPv6 XFREE 6.

o B{ERI (Traffic Class): 8bit, XEANTXA4AFM Pve HEMAIAH M
%

o AR5 (Flow Label): 20bit, FITURT mARiR IPv6 B e TF B Bk b M BFF .

o B (Payload Length): 16bit, S35 IPve FOERBESHMLSHIFS
¥ (AT BESHEEERRETZA), HEKXEER 64KB.

o T—/AMk (NextHead): 8bit. BT IPv4 HIthilFBREFEFE.

o BEEFRH] (Hop Limit): 8bit. YREFEHIEIRA HinT BN e BhHIR . BRI ARAERE
BRSPS R B P RO 1. ABEE R HIMEN o BF, BER LR
WEF.

o JRHbhE (Source Address): 128bit, 88H4E SR I ENLE IPv6 Hhik.

e HiHilk (Destination Address): 128bit, 5BH SR AR H KN
IPv6 Hitk

(2) IPv6 BT BEEEB.

IPv6 HER IPvd HHPERNINEEBET BEHD, e RENHARER

www.TopSage.com



156 [SEp> b ) a7 Wk ¢

I ARG AN E RS EHCR A . FiEREP AR aSH A EEXET BEE (R
F—AEHFN, DEBGERT BEH). ZERXARE T HRHRA0ERE.
TE[RFC 2460)FE X T 6 Hhy B E .
o FBEEEIN: WA RLNIERE Pve EXRLZE, BREFTEHRR ENE—
A RE DR ENETEE. A TEREES MDA ABFHITHRE, U
REFELT DB G HER.
o HEEHIESE: MY BLIGHBIEREDNL B MG PR AT A R 5K .
o Srh: 3 IPv6 FEHLHE R MR R LLEIXL B fikhl &t gkt BB/ MTU
BEAN, XMEAHMESES BB REZE, XNREAS k.
o K7: BRLMIIEERLI T HAER SRR BB R AAE.
o BERLFYHA: HEZLEFHEFLRBUABEMEIIGE, LHRARAME,
RETEENTBEMNGERRS . HERLVHALATCRMER, Rayl7Ed
FARgE B AT R A
o HIMEET: BHEGETLPHFNHETELENTARRNTERER. BE
£ IPv6 HEMBEERETFIRE — N E RN LA, WEERGLRFIRNELEE
MENL L.
4. IPvé6 it B EhELE
IPv6 it ABVECEF PR AN FREMIE B EMTEREIHIRE, UL
HARBHROENHEHA SRR, RECIIRME—N, FERTTHREM, ek
FRARSHN; L SgEhin e, sSERAFRETA.

D HREAZER

FEXFHERT, EVATCUARE BRBEOHNE, ETUMRES LRBERERGR
M. REBPEFE—NEEEE, HpidfE NNk 2RrrR. WEEHK
& DHCPv6 (Dynamic Host Configuration Protocol for IPv6) ¥, BISC#¥ IPv6 MIBIEE
HUELE thid . T f07F DHCPv6 IR - 283035 4 IPv6 W& ik 245 4448 IPv6 ¥ 2. DHCPV6
IR 528 5% P i {#FH UDP A5 #: DHCPv6 30, JRE 24k E A UDP 0 547
S WSNT DHCPv6 R30: % F il A UDP ¥ 0 546 SRIWTIROC.

2) TREHEEZHERE

TRE B R E R A MR . A NSEDREREMERAER. ¥
FRIXF 77 AT LURE R EVE E —4 IPve bk, XA bk po ik — A~ LUK Pk, A
KR bt ERME—, BIRB R [Pv6 Huhkth R rE—H.

B RuT:

Bk, HITHHRE MY ALAFE A M A L.

Rig, DRRITZFMR A 78R ERmE—.

BE, WALFHERERENER. %5 R TAET K IP thit, =i 2HAE
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BEFR, BEWRELESE. Aahi, AOREEFMELEDR, EHlEs@EdEerm
+ MAC HuiikFHnFESEBR A HhIbERTAR 1111111010 Z /5, P4 — Bk A i % ik
(IEEE B4 M-k MAC Hhil b 48 f72504 T 64 A7 R EHFAH M M-8 MAC Hbhtfik
SRR 48 £, H4 IPve MBI FSMRIE IEEE K— /M AUK 48 £ MAC #ihbi#ch
64 ff MAC Bk > . 33 ENL ) i it & H — M40 B 2 L3 3K (neighbor discovery request),
PLISE e FOME—E . InSREREE BRINEL, MR EH. B REE (5K Ath i
HERME—E, TN, FEYREH—ABENAERNED ID AFR—4 -5 F5ER A aigih
k. A5, CAiZdohbbyRsbat, EHLRAHEER P RERESEE SR HBER
(router solicitation) RHKEEF L, BHBU—NTEE-PMURELIRAFHUTER
A KERE BB ESES (router advertisement) {ENMR . FHUHE MRS
REWLEMIEHZn L ACKED ID, asimE4AkMLE, REHATLLS Internet
R EHERFT .
MBEXRMEI L FHMMLE, WHEANHAFTREERSBREHRAEE: BT,
T RSBV BE A E S, XL SCAMAME R FTE A BN, AR
R GHIE R TR SEER. TAMTUERRERES, LU %A% S
KRG B HBHNABMIRERBEHBREES . —BLREBEHBHOmMNY, a0
LA m Y )5 BoR 5e Rk BB ECE .
5. P REMIRE
HERAER—RFUN IPv6 I HHE BHSUREIABH AME R ELEH,
FE—ANFRP RS Z b AR E bl B S BRI PEXT 5 Fk
BEER: BASES. BafiEk. BoEER. SEERNSBEES.
o BRESAR: EPIEBhEMRINGIAHLEE 28 .
o BIERIN: 5 SOEF BEALH R 1 1 B BBk A bt A M BT 48 LA Re b SR R i 4y
B S Kbl ar 4.
o BYPERM: WV R HEEMEHEER MTU Z XN A.
o HhhtBEHECE: FHT IPve A BHERE.
o HhhHAENT: BT ARP M RARP, HBIFAMB K IP HbhtF e A R (B
855 ik,
o TBtEEE: THTHERNT MBS, BITHEGHE MR TR
B b WMRAEAMEER, T-HERBAM; TN, SFEER, TSmEk
H3%, RERIT AT He M ERRMEE RS,
o PEATEERT: HHVWAFEHE (HHWAHBKEB) EETIL.
o EEMIRN: MWW ECHFANRIERMER ERETEHE S,
o EER: AN WAERNERERAEN THRERNEN S HERE. XHERT,
ZHEABHBTUNNAHTEER, HFEHaRRSEErMRGs.
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1.8.1.6 IPv4 [5) IPv6 B3 iE

7t IPv4 [) IPv6 ERT, HEEKAZEBEHNINEG, BMIEFE - EEREKEN
. FEL AN, BT IPv4 il IPv6 FER K — BRI HIASIE, BLRE BDEHFR Pvd
0 IPv6 22 (A1 AR 345 i 1 A '

HEl Pv4/IPv6 THEFEARTET =M R: BERAR. XHUEEAT O il
# (NAT-PT).

1. Wikl

WMEE (dual stack) RIGESSELES 1Pv6 2801, F—H4EH. (SBEHB)
354 IPv4 M IPv6 BN UER, W 1-93 FiR.

Pv4 IPv4/IPv6 TS IPv6
KRR )= NEAZ
TCP B, UDP TCP B¢ UDP TCP 8 UDP
Pv4 Pv4 Pv6 Pv6
Bimak 2 IR SRR
E2/Eid =] YRR Y2
f Ipvd 1A A0 Pv6 FfH

B 1-93 FRNEMLEN IPva B IPv6 T

MTFENTE, WO R T H oT AR & Bkt L B thill B = MR #E1T [Pv4
A IPve 3%, :

B RTE, A EMIL ) IPve A0 IPv4 BR TN, IPv4 1 IPv6 B HI{R B1%
& B BB IGHEATHE, EFRERARMEHE.

2. BEHEAR

¥ S g R IPv4/IPv6 ST P& H R B —RALE G 1-94 FiiR) . BEEBIREY
TAENIERTE IPv6 M4% 5 IPv4 MZRRIMBRIE A DAL, ¥ B125HF [Pve MBS AN
IPv4 1, IPv4 434 LR B Ak 4 SR BREA D FIH O f) 1Pv4 Hhiib, ZERRIER
HOA R IPve AR HE RS ERT R, BEERTTYMARETIAE R IPvd R,
hsr S IPve TR (BREHD RETHEMWEFTFR. BEEAREE TS NAILE M
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g%, FuESHEE—FRRTENER. B, £RENADLESHI AR
WHEE NS, EREHOASHAARDNBIERMESN. XFMn TREREAD
HISEBLE FBE, AFITFRXHARA R . #ﬂﬁiﬁﬁﬂkﬂﬁwiﬂ IPv6 5 IPv6 2 (Al f3E
7, FEEBAR R IPv6 M IPva 2 A ELIE [

. f”"" 4 lPV4 E * ‘\‘l t
g Wik B - R& | gtk B ' '
Hb7S: X .| B, E Atk E ViR X
Jadsht: A T YEHaE: A
aamt F B fHast: F
\ ......
memﬁ ~J| IPv6 IPv6 SiEma
o ™ HEin BiE
wveBER N || ' IPvoSBIR
_ IPvaNURH Pyl
B 194 {EFAREIESR M IPvd B IPv6 L0 '
3. NAT-PT

NAT-PT (&b Be- il 4 @Eﬁ*iﬂﬁﬁﬁm w&m&%mmawmu
B, Hh bR IR N U NAT RSek—Fh 1P R k300 5 —f 1P W4
Ak, ERGFAMMNSEERE—HEAN P AN ERGRE AL, 254X AN AT
BLKE IPv6 AL D — AN TR AR R, B BB — /N ik B SS e T o #iE .

BB TRIRIE IPv6 A IPv4 2 18] (2 7 X S0 6 1 & SR A R A (B 2 ARF &%
TTMERIRERER, HEHTREEHNKHEEN EERK TCP, UDP, ICMP Z3iE
ARG, KM% E S SIS AT 7= 4 /9 NAT-PT 7T LLE
WXL, Hahk A EE#SCE IPv6 AN IPv4 2 B AR E LS .

NAT-PT KR SR A b AU AR NAT-PT RS2 L2k, TN
AR ENABTEMEM S, RTUEMHENAREAFRZ BIREEYE. RESTH
i IP IR ERE NAT-PT RE B LHBIEANEDS, 8118 HLSBRRBIRR
% (IMRBPRE P 24, X— &M IPv4 ) NAT 2541, FRf, SRRELERME
WERBEMEE A . A NAT-PT SCHLAER LB S Sy, 2505 30 ana 65 B f i dh S B0 ) 4% i
B O AR AR ANRES . BTFHKENSIERLE NAT-PT HE%&%J:&I:E, 55}
It NAT-PT 4528 AL 2 8B 77 B R AN P 46 22 18) S8 45 O 2 o

1.8.1.7 B3)IP Y

1. 73 IP AR THRES
B IP EXT = DRektE: B A, Eﬁ{tﬂﬁiﬁl‘gﬂﬂ
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o BEWH (Mobile Node, MN): 4 SN — KBTI 5 —&EER Lat{h8s
RIFFHEEHTESNBIIEN. EFHEA IP #ilk: —BEBHEE (home
address), FHEARIR TCP EEERIKAMME: H—/NREATHIE (Care of Address,
CoA), RL#INT RBHEIH M FRIKFrREN 4 IP B E R G btk
AT HUEET DL s S ACER R G, BRI ATHIME (agent CoA), HFTLLHAMHE
P £& i) DHCP fR&5-88 4R, MOVEEHZTHIE (Collocated CoA, CCoAd. Pt
MW ARZETEERE—A “F5L” MEEAc bk, mars 2REME MO,

o FEAE (Home Agent, HA): B3I mAHhM4E MRS, EHE MRS
BN RFESERMEE FANREBIYTANMERFR. ABITEEFEHER
SR, CREBBREBRHTANIESAABITE. HEREI BB R
Kok pnristE, MRS LSBT S0 B P $0Ea, BEE
REITIEERW ANRERENEEA, R ElRERESREX BB
REFEA M .

o SPXUHE (Foreign Agent. FA): BEIH R HnjEE R RS M4 L KBS 35,
HARRABY RRERHRS, HANEARNRENERRABI T AN
EEBTHENE, BE ﬁﬁ*‘glﬂﬁ'fﬁo '

2. BEIPHEA ﬁQI{’ﬁWﬁJ

B3 P RIELENT: |

© RRERENMSEAE B RR ARSI, PR ETIFRENME T
HRBEEIINFE.

@ BT R HBE, RERCHAERAMEIIERNEREMEERE
Shi Mgk, HEERPEMSE LN, RAEERN P BETAMAMERES) P f9Ti6E.
%E&ﬁfﬁﬁ@*&ﬁﬁﬁ@ﬁ‘], ﬂﬂﬂiﬂﬁﬂ?ﬁ%ﬂ”ﬁﬁﬂﬂﬂ‘]%ﬁmﬁ B, FHACSEAT
A HhP .

@ LBITSBHBSMUMER, T LU JETRLE SN B R )
HEPIREEAT L, HEEid DHCP REBRERE.

@ B REEARKARE BB AREME AL, HEMTTEEES) P X
e Bk SE Rk

® BREMAHENBE3H A FEMHERIETER. AE. BEAEREL R XM
H B 2B a0 IP (R AT bk AR R R 58 e

® EMEEE, IERSEHEVNNIEESHAAEEIR, MR ﬁ}:
BIBE R BIMON SR SMRACE FA (RIEETHN) BEHINES (REZTH
B . ERANREEAHIERT, SMRERESEAERABHEN. T, 3
BERERRTF M EEERET.

@ B3 REESTHEENINHEESERES TSI AEE R I EN. X
BMERT 1 “=fmldH” .
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3. B IP BAPHLIALEREAR

B3 IP S5 P i, FEFET FHJLAREER.

1D BOEHEAR ,

RERARBRARBEERAREBT ANEEEE, HBEERNETHENEES
B, FESXAEPER, RAEEABITANSHME. BdiZER, B2TNERE
TR RIS E A R BB B E R E) . BN R B R R R R R,
HERBERZEEE, FHBESERNEHERMIRAE X, XEET P in P&
ORI, W 1-95 B

FiagdEa  Fripit=-Rih ks
B fIPHihl=l342 B My sbi:

lax| wa |
HERNEEE  Eresm-REAn
TP =R t
ek  mesEs |

BHEEW
IPEHER

B | B | ax | mm | B
AN AR rm [ HEG
BEHO PR BEAD
B 1-95 BRiEEA

2) RERE

AREERBEFHHEERER. AEERG SRR BHE . ABBERET IcMP
itz b ABRERYBEERS N RB AT OERFAHE EH AN d B3 AREN.
EHERRY TER LA RBERE AT BREHEL, 2R RfEa, =
B B A RERARBERITE WAk,

3) &

EMREARBBRZE, RETHIRERIKEBHFETHIE R EQZREAD
(HRAED KTk. EEUTEMFRTHSRE: © HBIHZHDHMER; @ 4
B ENEAMEENIMERBERF: @ MUBshTHLHBE M BIHIN . _

B ERE ) ENAA BRI — RIS R TN AR E. FRRERE
BT R— BB EHRS AR B R, B 1-96 Fim.
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B 196 BahEHHEMIBER A HE T E

SRR SEELE B A B S EHURB IR R TR B EEMEkfE B, FFRESSH
WAREE, FREMNE—SMBRELERERRERHE, RREMRL T ARINERE
MER, ARiEkPASHERE~RRRERNERER, HERTH, WREREM
RIPNE; EAXN WEHAMmbEE. Fix MR P RIBERM, M NETFiER
IBRAE, 8BS M AE RIE R M BT N E — S AR M A AT H AR E.
ENETLRMTE—E Code HMHINEREBI I MEFREHRGBHIEN
MBI, BEEPRLEBIHEN-BITNERENENTHYE, HRAN FREEH
BARBEZETN Code i, EHFAELMNGIER R REHEM, HHERZAHER
HRLUEN AT L, FEEREMER,

—RBFHEH A REE T M, W 1-97 B,

HERAK

MR &

A 1-97 BahFHEHRER TR

SEE T AEARR ] 2, . AT RE LSRR, RESENIBIIENREBRERELR
RV R B R AR B A R B R — B30V A A R

1.8.1.8 QoS X3

1. QoS ik |
W4 IRE (Quality of Service, QoS) MAHLAM AR, MARYET — M/
SRS HH R, ERERGRMNE L, HIRE RENIRS RS N

www.TopSage.com



BI1E HEYLMSEE 163

AFEREIRS .
£ Internet 24 F FRERAE M QoS DA HRELT LRI,
e QoS KI5 5E X: X QoS BT/ HN5E LI B AR M4 v LURIE R RIE A
QoS HITEBMAMBIE. Flim, HLEiREAEERH RGN CPU &
B R%; 55—, % QoS BT 43 b EH FRIEARFIMHRY QoS
kK.
o WEATHIREE: RI\MEPREHNERAHR, AR EANRSZHTSREE
BAEREE QoS.
o WRTA: ATHRAFREHERN QoS, VIKIRAL. BSUREMTRES
THR BB TS, AR LB IR A BT A -
o RFREEEN. RHFHTRAZE, BEREBIIXEEE, DB THNE
FRESEHERS.
2. QoS HIETEHEfEIR
RERETRAETERNMEREREHR, AFTHE. 25K, mNRE. Fib
B, SHFERE, FEREIRE. SRHRIFISE L,

3. i QoS 1EHEILH QoS RIFHIFKER

IP P AR L AR 4 BB QoS STHHX— HIFE ER M ML F 36 A4S AL 1 F i QoS
SRS QoS fRiE, EHiF LARMAAMB KRN T ARMERIN ISR, WRER
B DA — L.

o ISO/OSI & T T ODP i xF 8 QoS EHl, E4MREFHEELRBTHR,
B/ QoS ST FAFEAIE O MR, B4 QoS MMl g IRk .

o ATM iBIZIRH T QoS EHIRIKEE LI, ATM 252 “EHETHSE (connection and
reservation)” &, BHBRLABTRERSEILZE, EIEHEFIMBHEE K
FRALAR S 1Y QoS Rk, MAEREAZEMIES, A SR M E =R REAE
7 QoS SEHARSE QoS fRilF.

o IETF AL EIRTY T B IRSGHEBFIHUHRIRIE 2% QoS HIFHR, Hrrkhiis
RFA: RFC2115, RFC2117 BLK 1998 4. 1999 £E3R Hif) RFC26xx R FIF
SEWEHER, E,EHEE., ZHhiUFE MPLS 80K, METEM QoS Bl
&, PR TR Internet i) QoS FHIFEH .

4. EEH QoS HA

METEER QoS BiAFHEARSE (Integrated Services, IntServ) /¥ IH T bl

(RSVP). X4r¥4% (Differentiated Services, DiffServ). £ HMYAFRIZATH: (Multi-Protocol
Label Switching, MPLS). J#iE T2 (Traffic Engineering). QoS B&Hi (QoS Routing,
QoSR) %,
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1) KRS (IntServ)

IntServ HEA AR R —/ N ARBRB LA AR Fat, L7 R MNEAETR 2/
WHRME D ETHETR. EHAFERE X B3R, ntServ SLFR_ERIREE T —F54L
TR (R AR 55 B .

E4HER L, IntServ RERBEEEHLLT 4 AR

o REHE YL RSVP, TR IntServ FFSHN, AFEM (hop-by-hop) HET

REFRE MR BRERETRE (softstate), BIE T SRIFREEEEMRE.

o BOVEH], FARRERBRABNFE-FFEAER, HLRERERNMNET SHE
PEAE RO LA K QoS iR RAFEK.

o SBE, FREHABHABNAAMTIE, HRIESLNLEETRLRES
H A ABARRHEH FIBAFY . IntServ 7 I 2R R LIRS, UMK
YR, EREBEEALMOZ MG (iR IP Huhk. B IP #bhhk, RO
5. BRI OS., £, BEEaBAENKATIH.

o RS (packet scheduler), RYEAE I SEBE ST B4 BAFI P AR QAT RE R R .

{#FH RSVP 54 IR RIEBR B E A FRBAFEOSEAT> A TEILE.

O ¥olREPFHRTE KSR MNFTHR M R IR R E 3h &5 (B TSPEC -
B3, HHLA S PATH 51 B P Z 5L E .

@ & RSVP BREia8/#fE PATH W8, fRF L—P4ka0 IP dhiik, ¥ H O IP btk
AR—pABE, HFIENARRFEIEERANEEREETRAHEE.

@ #EHUHE| PATH B, TS PATH 4 B R IREUIRBE 248 = 69 77 [ el
—R kBB B RIE— 1 RESV 8. iZRESV i REA A BT REREREE
HR RN E% QoS R

@ RSVP BEEaEEcE RESV AN, Eillidiaie sk e R ol LI Rixes
RESV &K, WRATLL, MEFREKTEER, HTHEMEMXEREATE, FE
FE— S SRR ERS R, 3% RESV I B RS F—h BBk Bk FiE.
MEREE, SMIELETE, RNBRAERR— MERER.

® WmRFEHWE RESV HE, NRBABBHOBRFETE LR, aTFFHRER
Ui RIS HE .

LEIRMAR T, B A B PAR e AT IR E T WU

IntServ HEE MR AT

o RBLAITIRIERT QoS, B h RSVP ZEMRNGZ H Hhdm 1854 B th 88 LiE1T, 8Bl

VIR, CABTRIERE .

o EPRNNS HEMZ R, RSVP FJ AR MBS th th ik e BB WL A58 BE, RSVP
R P AR, Bl AMEEAKSR RESV HE, f8% MEHRIKZRLEH
KRR,
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o AICFFEZ RN, RSVP VhlAEiLERRH IR S BAENAER A, FRBEHR
RIESEA], BEEER B E /N ERCR RESY R AHB—IMMEHERA L, ik
— B IBVBETEES FFHER X,

IntServ BRI SN T .

o REGERNHEESHAIMERIEL. EfEXMMED, HENMRETRERE
SR KITEE.

e IntServ RLEHMER. FERIANFRIENIRS, FENEABELARE
RSVP. H:ghfhl. 4R BMIRRELE.

o ZAMRSE IntServ FTE XHMRFABSHHMEKR D, FERIE.

2) KRS (DiffServ)

DiffServ & i1 E A BALR R IE TUEHE MR R R T 24K, BRFHE
QoS FRMAENL S HBIRRBEN —MUBRESHITE — A E, U EFNAR
WHEE AT RSB HER, FRPOEEERESRB/AIFANRLHKLE . DiffServ
AR AR IntServ BERIF BRI, M IntServ BLE! K B 0 A —Fp M B 2 14
B IR X FIAR 5545 4% (Class of Service, CoS) BRI . =¥ A T IETF (93T RSVP
HIIRS 4> 2505 HE, EIF T HRERYT A LREHERE.

DiffServ 1 IPv4 MY P REHIREHBLEM IPve KBFEERFEE LK 4R
F B DS. EFPRIE 6 MR AR S RERB A, BT QoS MirkE X, aF
“EBT M CEFMER”. Hob, DiffServ HEANME S E T DS 8, —4 DiffServ
W — RFISFF DiffServ HLE 0T R M. 1€ DiffServ A, FEMRRAF DL HE.
oL B B SR IR RIS .

HHAEMAEN DiffServ ML, A% RSB RTIRFIZFR, B P 29 8RR
2R, ML AL ASTEWCE X 1P AR, MREZEBITRIRIRS K51 H
BAARRRIAG, JFaEAFRUMAIMREEENG, RBAREHFER. Bt
BEBHIBA S, L FARINSE—BETA (PerHopBehaivor, PHB),

B2, DiffServ IR#FEFA IP ALk DS FB, wLUEHIFRKF|5H AT HF QoS
FREO—NMPEEE AP X, X, AZ ABIBRBAEE T AN ABEAE B AEHFE QoS
FROBIBEGHEATHE, RERBESENBIEESHXT R KT X X L HIRE S
AT, XPEREL T BERRMAEEE, RO THRARPERFHNAR: R
HHZE T IntServ/RSVP HRY r 7F (4% P4 S 7 B e 88 ATIRAE, AP T L [EE
HEXHER NS, BT PR ERE.

A TERENT:

@© E5EDiffServ % h 23 %R B A P AR M 45 i99E DiffServ b & S 4T
72K, hEA P AEASK DSCP 78&; R, BEHFHRNASE kg HaxiR
HIARS 7K Fihs€ (SLA) F1 PHB. TuXisk B siH AR M DiffServ Mk 453, MIKIE
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IP 4.5 ] DSCP F B #4¥ 2 ) PHB,
@ REFELFHER, D% bR[HHIERTUBIRIE SLA SRk & M7
B, BYWAHFREHEST SLA, MRS LETURERT, M FRHATER.
EF. ¥id (DSCP HRE) FIfE. X—dFEMRANS R (wraffic conditioning) Y
BB (traffic policing).
® W% BN DSCP FEMITRE, & DSCP Xk FHiEIREIFEMN PHB, B
3% PHB Fril e MIHERA SRR, B FARNLERAMNZHIFIASRIFIAFIMLLALL 2, 3F
BHEARERH . SrhibBHHINY, BJ5Tk PHB Fiig 8 EFREEST P LN
BEHER.
@ 0Bk hEE RAKHE DSCP B b &- Uik 45 £ 7 PHB, AR4E PHB Frige il
HERASERE, BB T AR EEFELEHEARRHATIINCUAE, HEEEEENH
W BB S, B /5t PHB FriE £ F KT IP S D EMER.
DiffServ FI{LRINTF: v
» DiffServ B FEMMMHEFL TXESHKE, TN AR FKE—E b2 4R
RN A& PHB BIW], TAUR IntServ ZEMA B 38 EAEMLSRARE “HR
&7, BATRKEBMRETRRGRNEE, REEFNAT RE.

o DiffServ ANE K SZHUE BISEH QoS fE, RER7E DS A QoS M—3iE,
DS B2 83T — & BRI Sk FREA F 2 555 1 QoS-

o DiffServ # QoS HI—EMEES DRI, K T X F A ST
Btk

e DiffServ HERI 4IRS R MBHIRIERE DS Bipniagsaa YT, XX
fBit. 7 7E DS OB 214 IP BATERME. T IntServ M FEEAALHM
AN B XA IP BT AR /) 2 B TEARAE

DiffServ FI8L AT

DiffServ R LR BHFMH QoS HIE, ERHTIRHELH QoS RE—FHHEXH QoS R
EARZEFIH M QoS iFhxkR, EHRTX LMAREAES IP MKZEBRE
BHR. BRUFEFMEER S SR EHERKELTER, P LE2KF5 ATM QoS
IR SR AR, IETF iRRE B ARE.

3) MPLS

MPLS (Multi-Protocol Label Switching, % MARERMBEAR) B—HFIHSLE
AT BT, EFFRNEEMS DR @ TR EE. SRS
R, XAHERATEEBANT LARC M43 TH B Rk, 55 MPLS HA
R FEH ATM, B LUERASMEEREY W IPX, DECnet, PPP, LR LA K
dRgkEs, BLL, XFMRCAEE “LHi” M.

MPLS @ ESIATHRIC (abel) KIS, EREA—MEEKEN. EK. &
BAEEIMER, REFRBENKERAA. Label HEANT S TR, BEWURAE
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SIEES I H. RAEREEXEANTETFHE.
MPLS HI{ER T
o TETLERRIIMLE 5| NEER TR D T ML R k.
o HABMAEMERMEBHER, SBERAKEEML A,

o FERF IPSHRNRAN, EHEMEEREHRSHEMPEELDHZEME.

MPLS KA RIBEWT:
o FRICA B 2% LSR.

PRICACH B 148 LSR RATRCTHANEE ML FEMFIIEE. BN BB BTG
NAARTHRR. ERRSANEREFRANERREESARERE. REFEX
B iHER AR CRIERE, BIARICAC B2 LSP. T LSR BAR#E LSP K& 45

RRHI
o FREMAEFEC.

FrAREMAR%EELE (RERFRSEMMAFEERNES) HFERIERT
—HISAE T R—FRE. W: BHIP ik 5FE—AHE P bl METSRITEERM 241,
Fra -5 B b SRR R, REFRMRSREF K44, HF FEC 44
HIGRFARMIFL, UAOTRHEAREGE N ABR— D TRKNFFE. A FEC

AR R —— X REHT o
o FILHR.
MPLS B—MEEINRERM R T LI SRt & 1-98 Fios.

LABEL (20 1) EXP (3 i) S (141 TTL (8 1)

HEREEW MPLS #7ig | - MPLS $Ri2 | IP B BiRA S

R R

MPLS Ri4%

IP HRR —

MPLS

B 1-98 MPLS HricfERich;

MPLS #7id — B EREA ZIARIEER S, T MRCRRESIRER E SR IP Y
HzHE. RE—MEHEHBOBIESEH. MPLS PBHUEE, IFCROERT (BEHEAR
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Btric) BRIDHEERE S, MEEREL IP 5. EREFRMERT, Hok
t R —MrRid.
MPLS AT EEBUTF:
o MPLS A& LSR B %1 MARD B LDP AHHIL, HHL B FRdAc#
P%42 LSP. 4% LSR RiEiXepf2MiE i A AR,
o BT MPLS tiif, MPLS A D &84 4T Livid, HRBERFETA
¥R T—4 LSR.
o ‘LUSHIFIAE LSR HERIFCHITH LK. §4d—/ LSR, EHR—IHHIFIC.
HOHBEIF MPLS EiFT, MPLS H O3 SR04 sric bk. BUUEMERE—8&
FHBOFERITERTHEK.
1.8.2 &2 TCP 5 UDP

TCP 1 UDP £ Internet £ Z2HB M. ME 1-79 RfLLEHEMIA 5 A NAE
MARBIIRMERS . AR ARKNNABHER TCP, {tARMNAEREMXER
. UDP, ERBEAINEER TCP 1 UDP FIFF mifi 6 E 1.
1. TCP HliE e '
TCP RH EEEN Y, RMETHEK. £WTH. mHEHR0. HEEMARS.
TCP MEEER —X i R MEESE, b T IR X R R UL B ik, 45
F— A ESE—NEESE (socket) HffiD. BREE IHIIROSEMIKS, H
£ IP bt RME—p), 1P bt e 5 B s s D R HE— .
EEF= (P itht: H{OS)
#HOSIREYPE—NAERE, REESEFA port Fr. HLLAE:
TCP i&E#::: = (Socketl,Socket2) = ((IPl:portl) , (IP2:port2))
2. TCPEX#ER
TCP # g W 1-99 AR
o 5. 4%, TCP EMBIBAT—NFEWBRE—NFS. FEFRPHME
RAMRCBHREBENE N ETHRFS.

e TiIAS: 4 FH. FAFBRNERHBEREX T T M RXBMEENE—AT
WIS . ’

o BB R: 4 . BIEH AT TCP B AEIEEHARER TCP ML IIE
WA E BT “BHRMB” FRMFARENTR 32bit F (4 FRAERAD.

o ZEALNF URG: & URG=1 B, RFRER[IBHEBREFH.

o WHIALLSE ACK: REYH ACK=1 HHINSFBRAEHK.

o HEIELUA% PSH: F2IR TCP WBIHEXLLISE 1 MHSCE, SRR EREN

R, MABSMENBRERERTEHER LM,
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o 16 3

RN B AE
58
Wik e
spes | e | | | | | | o
st e
BT CKRETEE) | #%
TCP ¥ WY HS
TCP 3
— S
- P SC3E4R

199 TCP MM EES IP SERIIX R

o RATLKAF RST: X RST=10, R TCP EEPHIM=EES CnesF VA
BEHABRED, WIARBUER, REBEHELEMEE.

o FIBLRF SYN: RIZBHAF SYN Eh 1, iR REIR SRR ERES
L.

o Z LSS FIN: FRBB—NERE. JFIN=1 B, RO CRMREREH
WERETE, FEKRBBOEMIER.

o WH: 2FW. WAFRANRSHMTRENEER. TCP EEMNIRBHEE
MR (A K/ E B SRBRE QKD REEmR T UAfEx R REE D
LB,

3. TCP B3I 5BRGEIENH

TCP RULM AT FEAR S, 7ZEERR AR LA b th 3L T k.

1) TCP &R LA

TCP fE A= WIBFREER, KABERT aTfRtt. WPk B RMAEREFRIR X

B RAOERTT, PEHRERBEHEORE.

B wE 1-100 Fias.

2) TCP EEHEREHALE

TCP MR h: FRAMEXAFHME. HLHMBRRY A HEHEFH B

RIEW, AR BXRMBBIEREEK, BRAGERH A KEHHA. XK A [ B # TCP &8
KA T . (B BRI AGkEER A BiEEIE. X4 B A RERER A RN, X5 Bt
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WA RHBEBCERIER, A, AKZER B REBIA. k1B [ A K TCP &
BRI T, 4 BHREWERE A MG, RBATERARE, WA 1-101 Fix.

SYN=1, FF8=X
SYN=1, ACK=l, F8=Y, HiAFE=X+1
178
ACK=1, FFE=X+1, BAFES=Y+1
ik
M 1-160 TCP =¥iBF &R TR
A E#H ) B ¥#L
FiN=1, &=
FHOERIER )
ACK=1, FB5=Y, BiAFS=X+1’
17N
FIN=1, ACK=1, F8=Y, BiAFS=X+1
BRI R
ACK=1, FE=X+l, HHiNFS=Y+l
Bk

B 1-101 TCP FiiUEHEHITE

4. TCP EFRERHH :

EENSIREIT TCP WHEMNEERME. TCP MAE —MRCER, MIHXAMRIT
BRE Wit 2. RETHBRENEANRZBEETRIHIA, REEAX—R
XB. BN EANRRENKE. BU5EXRINMEHTHESRE. WREEGSKE,
25 RMEWLBESL, WMAXMBRAE: WREEBLK, WLSHRREHTRE
fo1, A 45 IS A 2R

TCP SR FH 8T 7 vt S b E A A

R RESE: WCBMAENE RTT, RSB MNINAERARME RTTs, B
HEfERT A RTO, RTT HH{BZEMBIFHE RTTp.
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RUEPSBRNOT:

BEITEHEE 4 RIT. REEE— RTT EKXE N RTTs KWHBMHE. LUSHET
HHH RTTs B EAMTAR:

B RTTs= (1-a) X (|HHIRTTs) +aX (Fil RTT #4)

HrhofJE B 1/8. #HE RTO BIARK:

RTO=RTTs+4 XRTTp
RTTp BIFIEEME M RTT #HEAMEK—¥, UEHHHE RTTp HEAAR:
_ ¥ RTTp= (1-8 X (IHKI RTTp) +8X|RTTs - RTT K2
C HAPSEFEIRA 1/4.

EETRNELIENE RTT KIS £ BT,

5. TCP REHIFE

EREHEEEFRRBIERIPR RIS . HERZAEEHESETAMNE (7
ERFITIRM Yo B LA CRAE R4S R AR, LARIERSERYGE, AaREFHED
%. EA—HREREFE, FMERSHEREESRE MAELFBEENELRM
BEft. BAPBEHABRTERERER? THENKREEHERAOZGEHOTRT
TR

YRR R TR SR> A B R

Hp BB NAR. XY ANBER NI .

BBt St 2 B b £ HEEEE A ML, FR% R MATH A (BhS)
B A AT TR EFE.

RIERI ENERE RSB ERE, BEERFBEOGKEREES, NENE
RFBAEFMEREHE. Bk, §— TCP EEREFELMURTOMHEFOHN
MRETR, RERNETORPEEPE/DRE. BRFORE TCP HXBREHPHED
FEREME, REBBOREVURIER B e EF /T RENRFINE O6. HEFD

 RPSHIEREES, RERBHRREN.

TCP MERETEETUT 4 Forik: BIFG. HEEA. REASTR®KE.

D BFHEMEEER

A B ENIFERBEEARN, WRHER KRR E O RSB BE L HEA
B4, HTERNERMSBMRR, BRESEMNEHE. SRIFHE, BIFHNTERR
H—T, HPARESGARIEROAET OHE, REMBNETRE.

B TSR GuE 1-102 BiR): BEFERINIFF R R IR IR B AT se i s o
A cwnd RE A — M BRIRSCE MSS BEUE. MESKI— P FHMRSCBNRIAEG,
HHHER M INE L —A MSS FEE. AN EZES AR ERNFERD cwnd
B LAMES A BN SRR &,
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BB 1

Bl 1-102 BFREE
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1R, EEMUHT, RETFOEAS—HRIEE0YK, BFSRE—MEFSEN
PRAH ssthresh, HPNEH DA FULER, MEAEHERK, PTRERREE. 8T
B — BHAEIRAHEN, RLEHETE0ERRS 1, FERFREFABRESE.

2) REATREER

REEMRBE R TCP HEERNBPA TH—PEBMEERTIRENNA
Hik.
REAHENE, BRRERREERI=AEEN ACK WA RSAERT,
BRI BIEE AR R R BRI BT AL 4R F A A MR B R E R EA VR SRR,
B 1-103 firR. AMEEH, REAHEDUIESITRSE, WMEEREHEATUERBE
BERROMICB, MMREEE,

Rigm il
M1 BB

i e
M4 1308 >—<://,_, ACK M3 #3CB

M3 30 B

M6 BB :::::::-:::::Z:::::::: R
| e
Ms B >-< B

M4 3B

& 1-103 {REAHEE

RIEBHERMREATEME AN . ERARKEHEN, BFHTERE
FE TCP ¥EREE Vi MM 2% HEUE R B A . RTHEBERCE: JRETEERFI=AE
SRR, BICRTFIIRESE N —F, FRATIER SR — SN I
EHMA.
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3) FEPLR AR RED

TCP HIEEHMA— M ERFGI A ER . ERXFIE, %ﬁﬁﬂ%ﬁ&%tﬁﬁﬁ
TABHLZAT, BIMEERATIEZ AT, HERH TR ZER B M 48 31 2 /) B HAEJR AT (B%
H1 2% KFR A S BT — € R TTFRAED, L EF — A BB 041, DUE SR P48 f 1 6
TP 43 41 % 37 ) 5 B2 199 = B AL E AT

(1) BN R EF RED P4EKH it

Bloh2aMgg b BN, BREBBNEFHTRABMIFEEFo4. 3T TCP #fE
CH, XERHBABIFHEB—MES . BEXHHLTARAEHE:

© ZRMHALME,, XIOEINTMERHR, HIB TCP MMM THEK
R 3E .

@ 2RAFHIRE. HTHRBEGERREZ 4. THHANEREFTEFEZH
TCP EEZRE W, BEHXAT B . SHSSIENESEFRNBRI TR, BTLE—
BRI, MELEALERERFMAZRRR. EAFE TCP A XA R —ZIBEA
B, ENEEERY R —NZIRERT S, MXE5RI— M KHRRMA 4“8
E5YI3R” KPR,

(2) BENLEE3F RED HiE.

RED %, BRBSBEMHEFTEEHZH, RENEF RSB 4, BART
RESRUHENRS, FRMELHRREANIM TCP EE LT,

FERXANE T, BRABASIERFFHENSH, BIBAFHC R /N TR THmin F#E A
R THmax. RED X8 —A ZEHKEIRR AL H AT E LAV,

@O HEHPAFTHCE N TEB/MIER THmin, NHEH 21X R ZEAR RN A FIETHEBA -

@ FFHFHERIE R AKTR THmax, WEFHBERNBIBERESF.

@ HFFHFHEER /N IR THmin FEK[ TR THmax 2 /&, MiEBRE X
T p BHEEMBBEREFR.

XEFEARORRAERE/N TR THmin, HXITH THmax MEE p F1EHF.

6. &k TCP

B BT VI EF4EE BER M. RS, Batt RERTRESRT R, E/EX
e EN. FLMEEIHE TCP VMUEXMIHF R T HAR T REFEN M B, BIFEE
FHELEFHFIAWEOERER T, TCP XL M b rEMMERTITRARE. #XL
£ M ERHI TCP T EABA LRI A =2K:

o HiF|¥i TR (end-to-end scheme).

o SBIEHTE (split connection scheme).

o HARHEIMENE (link-layer scheme).

BRI R EN TCP thGHITES, & TCP ﬁlﬁ%ﬁ'f?ﬁ!ﬂﬁ*ﬁiﬁ‘]?ﬂ?

RHHTALEE, FRAEREAMCEEHBIIFT T ENNBERER. FBOEETR
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WL 7RG A 1L TCP ERETT XA LM 4% BBl TR BERE . XMy Sl RS KR M B
HIYRE) TCP B8 AWML KL, R —A TCP EEREFLEMEME
Yz, B4 TCP EERTEEMNBIREZ . E—NEERFHANEESLEN TCP
hifls FH A TCP MR T LB F SR UM AL B TCP thill, WM
BRI G LR FEIRNAE D . BUREEREF RN EMEETHRTESE (ocal
retransmission) HU&HIFIBTFM45R2IE (Forward Error Correction, FEC) Hl#il&&#E3RLL
%} TCP i3 el & P ELBEBRAH X A H K 5%

1) MREBRAR

MBS RBHES TCP Tk, & TCP RiEMEMitRd R AENTR R
RETAE, FHRRREFTHLBENBITETERNSIELER. XA TENA
IR TCP RiER X S HEMXMEBAERMEMEANEBERER RELN
SPERAEN, TCP MEZHIAEIEAFRE, X FRMAERXNEQUBATH M
RIRFLALEIRE,

FE R AL ) B R RS H R, SRR RKE 8. RS
FREERW BT LA AT R BAHRE MBS RES. R TR R
XA IR ) 248 IR B SR ER A R B MR B ik

XHIRBR T RO ARRFT TCP HHRNGTE X (semantics). HARTENE
FE M 4% AL LI TCP BT HEh, HHMREX Internet LIRFEKIFTA TCP N H#1T
BHR—EE RIS

2) HBOEEHAR

5y BOER 7 BT EENS 48 1F TCP e %7 22 W 4% BRl T4 BBk - IXRp Oy Rilig
TEELS IR B F3H TCP B85 AP MOLEEB R, R —4 TCP E#
REFTLRMEMESZE, 53— TCP EHRRELMMNBIREZ . F— M EEFH
HFIRAEZEH TCP thills -/ TCP EBUMRTLFH LR LMERLS T EX
TCP ¥, MTIERAL L 5 L B R RINBES

XFAREETREMEER AR B, BT IEMB s E B ERARER
Mz EEEN () Bk, MMEXHEE e =N LK TCP thil.

DB R TR THBOEE, RO ASHKBIREER, GEEE
BHIE BRI SIEE. HUSRERN, ENNAKFSEEELE, TAEEEEX
MENK . WA RSB, iz FAREE BN ERSHRBE AN E, S
=4,

3) FEHBRETR

HiEHEET RN ERRESETEERE LT EARERAUERBEHRATERN
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TR T LM SR AR R T DL T & 2 Ui 46 ol fe B vy S5 i,
HELAREFRERPRESER. B ANFEMEREMEEARN: iR IE
(FEC) K BFHEAHRK (ARQ) HAR. ¥ECUREBMEF AT ERNEBEUER, ARQ
R—FIEEFRNAE: SLARTRESH TCP EAVEIE AR, FEC B A& RIEN
HET—HILKAEE, UEEBEKIRBROA, XHTHERKNHRIEEEFRN, mA
FEC A&l TCP MEANGIHERW. FEC WRARFEMNEEARE, HAEEEN
ShTE BRI IR A 2 A

7. UDP %

1) UDP KI4F =

UDP R7E IP HISUIEMRS 2 L3N T1RA>— s MThaR, BIdE O EThEEf =458
MIThEE. B UDP AP SR A GRMAWRMA (T, B UDP XS HEA 5%k
ol A=t

o REBIEZMATERIIER.

e UDP HENAFEEFERINEERESE.

o UDP FIFHIERRHE 8 M EH BT #FF4 .

o R I ER SR EVB RS E R L. X FETN N RREEN.

TCP i UDP i} FIN % 1-9 frix.

319 TCP t#iiF0 UDP Ml B9EL A

E B R Fi 2t BRI
BT DNS UDP
Xf4Ai% TFTP UDP
BR Bk N RIP UDP
IP $uhtER & BOOTP, DHCP UDP
RRER SNMP UDP
R AR S35 NFS UDP
IP HLi§ R uDP
ik 2 g ST R RN UDP
EAL IGMP UDP
LT HiR 4 SMTP ‘ TCP
ERRLIERA TELNET TCP
T 4R HTTP TCP
Cf4RE FTP TCP

2) UDP AP HIREMEHERA
UDP ¥R A& A 1-104 FrR.
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FH 4 4 1 1 2
I 1P Huht H % 1P il 0 17 UDP HHE
FH, 12 2 - I
HE R O Big% 0 KE Hedg
UDP H# FUERSY
UDP $iRift
IPEH RS
P ¥R

% 1-104 UDPEUBEGETES IP EIBAMXR

1.8.3 RIHEBIN

AN B IERR R T BRI —RN A B, RS AR R SRR AT A
R AL 89 54D BT #EAR 2 1A (3815 B R THESRSE A B R Rk P B L RE R RE Y
F BERRAE AR {5 I BT AR R b

1.8.3.1 BRAEL (DNS)

B2 A4 DNS IZhEERE Internet P HI EHURZ ARV AT REAY P dhbk. L RLK
DNS B— A BN BB ERZ%. THEFAKAZFREBRITN. BaRGBEET
B AR SREF LS.

1. DNS BFZ[E

Hat, BRisMidaaiE_RBRREMI L. RRAXMHG 2T £ i
B RA45 M _E i L 58% 88, 3 — ME— B REG M2, B4 (domain name).
R ZFER R — AN EE RS WA ISR 2 TR, TR, =S %.
BANEBEE T RN SHBZARA GHER, BMEAKA BT

e, ZHOR4. —HE L. TREEE

#5r B MRER R LR KA .

F—RHBRLABHE X FRAKFAR (FliT 63 M2, FARRHKIEF
), SERREA B 255 M FF.
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HErTiZ%2a (Top Level Domain, TLD) HFERMFE L. EFNFH L. EH
ML =KHE. BEMOTMEE LR com BFRAF M. net FRMEBIREILH. .org
FRARFERFMELALR. edu RRBEIMGEEFHRD. gov RRBUFHBIT(EEFH). mil
FREFEHFAN (EEEFAD.
1-105 R EHFM 2 7 2 R E 2 E .

1
¢ 1 | T T | ] | 11 [
- _]?'_llhf fi _biz aero com nmet org edu gov mil intcn uk ...
et/ 3. £ sina...ibm hp mot

I T T T T T 1 I 1
hk js5 sh bj org net gov edu com ac

mail csnetl ep ...

B 1-105 FEEMihaF 26

ERiRRLE, BEfrMiS T2 ERRYMRMALZ RS0, SYEKMEET
X, 5P #hkm “FR” m&’ﬁ%’%o

2. HiFieR

DNS Bpif e R G

{name} {TTL} addr-class record-type record-specific-data '

o name: HWidFRMEZF. BHREHE— DNS BFICRILE name £, TR
AP HARRBRYEILR, name WATRRRTH, XMHERT, HMOMBFCRER
KWHRIFERMEZF.

o TTL: Live A=A &M A, IEERBIBELIREDRESKOTHE, HERER
SR B A A7 R E A B R IE RTS8 E -

e addr-class: bk, KVEEM T Internet Mk FI{ihf5 B o bEE R IN.

e record-type: GRER, #¥Hh A NS MX CNAME,

e record-specific-data: D FRHBBIFIEIE.

record-type #J5€ Q1K 1-10 Fi7R.

$1-10 record-type BITEN

¥ =R B X i
SOA StartofAuthority AR e
A ERY IP Hht 32 frigEs
MX HIB 4 AT 466 s,
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gix

¥ & B X 8
NS 27 IR %% FRE A
CNAME MiE4 4
PTR 3B 1P Hitht (5] 2
HINFO F PR CPU. OS5 R
TXT B3 ASCII &

3. WMAEBFR

A DRI RS 28 0 A IRIR B AR 5528 . TR AR 3%. PURR A2 IR 5% 28 A A Hbisk
ZIRE B 4 FIANFEIEEL,

(1) R84 R%2% (root name server): RIBMEBMRFBERABERNREMEE. &
—MBIRZ RSB EF A E AR 2 AR5 a8 0 IP b As4Z . 55— A Hhil 2 IR S5
X — AL TR, M EERERRZ RS, RERELREFFEFTNEN
ZERB— IR REEHXTER. BLEALF B MRELREEE, XHF
B B AR5 R A sk 42 AR 5 S8 AR AT R, AN TTT 3R 6 DNS 25 ¥ 953 BE F1-5 2R A Internet
HIBE IR -

(2) TR IRE 2 (TLD server): TR 42 ARS% 28 Tt ST B BEFE A T il 42 AR 55 2%
EEMBOFTE —HESL. JWE) DNS ZifEKRN, BRI ERN e ihi%
ZHRBAR P Rk, B R T — P NIRRT R 42 AR S5 2% IP Hudk .

(3) BWR54R4S8% (authoritative name server): DNS 4 X 7R E R4
JR%E B, —MREBAEFENGEKRIK. XAERMFRETFTEHRD. B ELA
PARHE B A EUERI S R TEE. 8- PRBREFTRESE, XNMREFMUBUR
RE2E, ERRBREHEX AR EIRLHEHRRIZEIR IP k. ZR EREFFRER
X A #BTE £V AE 3 P ik st

(4) AHbiRZAR%E 2% (local name server): HFKABRNIBLZREE. JZ—NFIER
th DNS E#jRICH, ZIAMERRICR T CEEEZEVRAHIH 2R F . 2% PC
H “Internet B (TCP/AIP)” 1 “J&#E”, HAWEF] DNS Husk %5, H i) DNS k%
R RAHIL L RS 2R . A ZIRGS BB A BE, —RAEE LRSS EER .
YEEBERN IR TR 44 ISP &, Z4<Hiif 2 iR 425 LBl st & i £
PSR E R IP b, WMARERENREAMKINEZ RS

4. HERW

B2 B LR 2 A BN AR R EIERA =V Z R X A 1P Huhk
i, e R, b DNS &P, FBEMENTH ENIR A BAE DNS kit
X, REHER UDP AP BIEREHREAMISZ RS . Asl? RS2/ T
SR, MBRAIRMRTY, ELEREBA DNS BIZHfH, FEHFEEH UDP B AHEER
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KRBl IHRTT .
TRBUCGRT IR AR AR S 88 2 M M E AR UE 5 R385 T
EBABETERES, ANEAREBALERASAEONERERHHEM

7.
HAEWRERE: HEDSFVEERLEITERN, SRR ERAISERESK
HERHR, NEAMEERESFBMETAER, BLATHICERERSHRSE: WF
AHIFZIREBIMEE MRS R, THIEY DNS %7 7 MR E2 R %% & HE TR
RIEHRBEARE R EZTRETROEA. B 1-106 AH T —MRBEEHENGIF. EX
A1 EHL whu.edu.cn EEHI5E 4 dry.ssd.com K] IP Hhkt.
A Hhb 4 R 4% 2%
dns.edu.cn IR 2RS4

whu.edn.cn

PR 41 R 45 58 ibita 428

dns.ssd.com dns.com
B 1-106 b7 R 45 85 38 1A 29

IEREWREAR: SiRIEE RS BRCR A 2 R E RO WEREN, TREEH
WHREFAHIEZ RS T — P RNZ BN TSR A RSB 1P Mk, 85 A il &
M5 288 BIETRIR AR RS B AT W, FMPRBMEBEZLSHENER, Bates
EHERGEE R ME R RS S, TUWESEFRRHIEAE RS ST — 5 RZE A R
PSRRI P ik, Mg A RS HBHXFEEAHITEN, BEIREEITHEENP
Hhhk, REELERRIMSREENOIN. B 1-107 S8 T MERERHGIT. R
&2 EH whuedu.cn BEEWIFZ A dry.ssd.com K IP Hbhtk.
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E’% whu.edu.cn

R
Q)
1 dry.ssd.com ] IP 451247 2% dry.ssd.com
L
dry.ssd.com < : dry.ssd.com
® N
o ISk @ ®
# t dns.ssd.com ] IP i #5HH dns.com ] IP
# |
MERERE R ARER
@
#tH dry.ssd.com f IP dry.ssd.com
®
= s s

B 1-107 AcHil 42 R SRR E AW

o, RS BRPEEHRSEETRIRE DNS WEHNE., FHAEE
Z RS BHEP —ANEEEE, FREBEE T MIRE LRI IRE AL BEHE BN
ihFk. HEEAMBITIERN, SEEACHEEEFPER, FREANHBIRLRSE
KRB, ATHFPEFHRERTFPHILR, HEEFEPHCRE— BN REEHTE
BrabH .

5. DNS #R37#EK

WICH 12 FHHEHN 4 MBI T B L (ﬁu@ 1-108 Fi7R). WRIRFEH
BEPEFEEFERSBERLER.

QR: 0 RREMWIRIC, 1 FRMINRIC.

Opcode: MEH M 0 RAEZWD, HARMEN 1 (RFEHED 12 JREBREFR.

AA; FRIFAEIE (authoritative answer).

TC: R-AIEMH (truncated).

RD: F-#EEH,

www.TopSage.com



182 PR v I

RA: FRAFRA.

REJE 3bit LIAH 0.
Reode: B[, HHEH 0 (RFEH) M3 (FFEH).
|QR|Opcode|AA|TC]RD|RA|(zem)| Reode |
1™ 4 1 11 3 4
\.‘\\\ "’/.
0 ‘ \‘"-.._\15 16 e 3
&R B
RIS BEWRIDRIK
BB IRL RS B RS RE
EHEE 125%
A% ERERETER)
B (R RREAR)
BSMER CRFERBETER

%] 1-108 DNS B3R

1.8.3.2 ETFHIEHIY

B PR (E-mail) B EFEMN_LHHERE KMBEZH P YOE—F . BT
¥ IR RIE 3] ISP BIBBAFIR 28, FFBAER D ABE ABBFE (mail box) #, WASEAW]
REET LM E] ISP RERR & 25 3HT IR . RFIREGAUERAE, WEEREAERE
MBRARERIE R . DEBRTFIMAERNAIEEXERFER. MAETH EEEFRER.

1. BERGTEE

B4 RENIEDRAFEERS. BR. 4. £RFREG 5 EATgE. Hh
RE. Br. KBEAFREBZLNYAFH=ATI, TERMRE ZIRRS SN
ZRERIIRE.

o 5. AFHFRERFEMREFFNFE.

o B BEEBETENER LBERURGE (BIERGH LHEFTESR.

o AbFE. HhERAIERZMRGABERIRE. K5 AR ABRIBEREAR R R0 RER
TRLEE. Blim, PR, 78, HRE, S TFAEREE ST EEERE T
[ 538

o fE4. BI/REMBR, ﬁﬁ%ﬂm#&m#&ﬁ%mpc¢ﬁ%ﬂ$MM#m
&%, UURMAHERARIR S 25153 B M IR & B i 1R &&%mm#&a
FC) ek TR 45 28 326 B3 ST R 4 FA P2 8 PC R BT 7B

o i RIUMEIRS SR M AR ARSI EERHFR. makﬁmm\k%%M%o

2. kREH

ERSHPEFER PRI, BBERSE. HEEHAREMIRAN CGuE 1-109
BiR)s
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WA R 53

@ 2
| s
L
A
E§E E B eieE
H ]
,

& 1-109 mn#ﬁffﬁﬁrﬁﬁﬁa

APRE/NIgENTCSUT, RS BATHEER A TEEIRY, XEHEAR
RBHTHEE R R L AWE BT S AMESAIRE, MR hCE BB SMTP. il
POP3/IMAP4., 5T BB FIZHREZE T I 9 B .

3. EBEESN

—AETFIRGS A ER . ERAEE (B30, EHAEEEHRIATRST. B
FEAPFEE, RS ERGRLE A3 EHERE BRIUERFEEEH L.
FUAPAEERSBRTFIAEE LNER. MM EERIaAr B aRE.

(1) RFC 822 X iR 8 3R T #E, g 1-11 B,

F1-11 RFC 822 i3 FT M —2 5157

x # F ' X
TO: B—BE N B L lp bk
Ce: 25 A B R F R4 Raht
From: BEREHNMARENEF
Sender: SEERR AR B T g bk
Date: BIBMREGY B AR ()
Reply-To: B 5 B 363 Iy o F AR Bt
Subject: AT BR— N RO 4 1
Keywords: il bt sl S gn
Bec: BN R TR 4E bt

(2) HREFIESC.

BERNASTREHR 7 ff ASCI 7% (SMTP RfgfFiXfmim), maAST et
it 1000 M FH . '
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RAPERSHAEN —KSREFERECERBIEST LE, BRXMILEARNGEH

SMTP f&i%, T B ZREHI SR BT AT XA R FE AN REHE SMTP 535,
- {ERZE Internet HR{475 MIME 52 X T f£3%3E ASCII I3 {045 #N]. MIME

() P AAE R RSN Base64 #1 Quoted-printable encoding.

Base64 %ihd: EH FARXERH M. RERHEMMNITT:

B, B HERURIERIS A — AN 24bit KRBT,

B, KR 24bit BITRIS K 4 /1 6bit A, F— 6bit A% LLT B
ASCIL 5. 6bit i) —#HIFCHEILH 64 FANFRIME (0~63).

FHREFH: AFRRO0, BFER 1

BHENEF®: a RN 26, bRR 27

FHE 10 MECFE: 0RIR 52, 1 38R 53++eeer

BJE+3FR 62, /3R 63.

®: H_#HME: 00110100 01000100 11001000

R KRN 44 6bit 534

001101 000100 010011 001000
TR ] Base64 415 N E T 8
R EAEIER ASCII: 01001110 01000101 01010100 00001000

_ Quoted-printable 4if%: FEA T LU EEMEEF RFLRMIE ASCH &, “=” M
AFTHTENE) ASCI 5 BA & AE ASCH FBRIEB FI4RA AN Ry SEH A F7 0 — i A
BB AR TERR, REEWEMLE—A “=", fABEME ASCI BT 127
HIFRERR =" BFEATA3EEE. “=" i Quoted-printable 45F3°h “3D”.,

$iltm. W —HEHI4E%: 11001110 11100100 10111010 10110101
MRE+ARERIGE:  CE E4 BA BA
Quoted-printable 4%#%: 3DCE 3DE4 3DBA 3DBA-
4. PRMEEIES MY
1) SMTP &i%#iX
SMTP I THE AR BRE FREBHITR. AR EEHH SMTP M Z SMTP
ZF, RRERIRGE SMTP #HER SMTP RE%. CEEEMESA TCP ik
155
SMTP L EZE T M EE S 1 SMTP HERR 2 18] B I 38 #ed5 B.o
EHET 14 ZMEN=ZKNERFR. BFGLH AN FHEAR.
@® SMTP fré4.
HELOQO: ﬁ%%ﬁ}ﬁ-ﬁﬂe
MAIL: 5B K& .
RCPT: iRBIMBE 7 o
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DATA: f5iEH LA

RSET: M(F HaiiiH-24.

NOOP: T#fk.

QUIT: XA TCP %,

SEND: [ 35Kz,

SOML: Hr[REM &KX, BURERM.

SAML: [ & InFE AL R

VRFY: iFSLRF 4.

EXPN: & [BIHR{4REF R AIBR .

HELP: RiEHBICH.

TURN: {8l &iEHFMBR A,

@ SMTP NEARFHEE. BNEE. KABTE=KE.

@ BEE.

B—F, A SMTP ¥R OSE (25) 5AMENE SMTP JREBET TCP
B CRMERADRIRESEE). '

FIW, BRERBEITRE 220 fRIRECHE.

B=, REFEFKEHELO FFRAC.

FUUE, SMTP FRFFEF AL 7EinM:, MEE “250 OK”, FRCHERITFEW.
# SMTP IR& B AT, ME%Z “421 Service not available (JRFARTFD”,

@ fHix.

F—F, H—I MAIL @4 iRiRIRCRES .

B4, A—AHEA RCPT 4 HRiRM S oy .

=3, H— DATA fa4 2R3

® BBuEE.

B, RiE—A QUIT &4, HELSNE.

F, X TCP iEH.

2) By

(1) POP3,

POP3 FMAE FIRG /AT X. FEEBUBHAKMEF PC FUMIETT POP B/
B, T7ER P BOEER ISP KIEBFIRS 25 F WEE 1T POP3 R & #8372 . POP3 JRE B A
BEBERNTIEE, AP RERMALINEREA AT AT, BIVEEAE MR
& BEEUIR G H B A ML UL BRI . 2SR ETRE.

POP3 f# ] TCP Brilt, XTHBHHEATIE5H.

POP3 BHil i — A% s R M POP RS- 288U T iR, POP IR4-SeHiIG 1%
R4 AR T .
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(2) IMAP.

IMAP &—/MBEHLENL. 4 PC LK IMAP BFRFITH IMAP FRZ-28A9IRE
B, FFRATE SRS AP FEMEER, BARGAE3R P 8N L.
B LA P LAZEAR B A3 5 68 FI A RV LR Z 0 5 iR, BERAF R HRR
BR{F RIS, IMAP REB[IBFE PRI —HERFE.

5. HMYRE

BT P ERESE —SEERBNRA, BRTFIIRGEEHIERRT LAEE
RIERH AR5 2850, ELERESMRBBRATER, HLUMBEARERDEBR D —/ME
BEROE.

1) PGP #HiX

PGP B2 1995 EFF K. BRATE Internet HITFRAFME, EEHZ#H. PGP
MoheeRIEME. 5. ATFSLNERSEAR. XTHEERE T AT R M.
WICTEEMRE TSR THEDE M FREEHE PGP B T/ELR.

Bk =2 RZENRiEZEB TG, F/H PGP hilCRIFERREM. REFK
ENEZREANEH: HEHFH Kpa, FMOMHA4 Kee, BOERBM—REFHA K. &
WHENHFEREFEN: 5 CHAH Kes IR=H2H Keao AETESEMT.

BEFR=MT4E: .

$F—, {H MDS MR BRI M B#THEZE, £8AH (M),

B8, K= 8 CHFAH Kpa MHBE H (M) #THFEL, FRAIEHM,
Kpa)ds . .

F=H, #8E (H (M), Kpa) A M PHEE—HE, 4RI E (H (M), Kpa)
+M.

B, k=FHESERN—XEFHK I E (H (M), Kps) +M HTINE, E
(E (H (M), Kpa) +M, KD,

BRE, FRENMAFANK=ZM—RERFRTNE, SRIE (K, K.

EAE, X E (E (H (M), Kpy) M, K) #TESE, REM E (K, Kg) —&8
RIXHFN. ‘

By 2= DY T 1E:

B, BlUE, BESEXHME (K, Kp) #7979, HNERAHITRES.

B, ZNABCHREX E (K, Kep) #HTHE, D (E (K, Kgs)s Kps) =K.

=%, ZIHAFHKIE (E (H (M), Kpa) +M, K) #17/#%, D (E (E (H
(M), Kpa) M, K)) =E (H (M), Kpa) +M.

BUE, E (H (M), Kpa) tMAFHRHE (H (M), Kpa) FIM.

BHE, AR=MHAHEMNE (H (M), Kpa) BEELZ, BILEEH (M),

WAL, FPREAT M BE1T MDS I EEZSE, BI%Eh M),
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B/, WE H M M h (M) BEHES. mMEHSIEHETFBEFRK=EK.
MABY M BEEEES, HRXHEEERIRR.

2) PEM Y

PEM R EE M MBI 2ibRrE, B 44 RFC SCRYRHIR.

e RFC 1421: X MELLEMNTE.

e RFC 1422: ETiFPHFHER.

e RFC 1423: PEM M8, THEGTRMRRF.

e RFC 1424: BHIEBMAERKIBE .

PEM MIZhREF PGP EA L, #HRXET RFC 822 i FHBA#4T InE M.
MR ERH —R—F RN ETINE, 3 EBEABRRERICP—REMSE L&
¥, XHEEELFINEE, ATLMER RSA 5R=H DES. PEM H tt PGP B &N FHEH
B, BREBEEYLM (Certificate Authority) RAFIEH.

1.83.3 XHEmiY (FTP)

1. FTP #fig

FTP KX E IR B> BB RRERE T LB XHRA AR

FTP M EEHMRRLR P EE L — B 0 GXE3EH LE1T3 FTP IR
BEF) BEFERTENABRLEXHE, REEENEETEN S SR04 5,
CI% P i = R B S by g m =5

2. FTP YT {Ei3i2

FTP B— AT EHLENRS, FEHTCMHEHE, FIP NEP RSB ARER
AL TCP iE#:: BHIEREMEEEE, WE 1-110 iR,

BPRY : /BRI

g

R
FR 5% 2%
e o

: i BomEE
R
P FhliER N

B 1-110 FTP KP4 TCP i&#

www.TopSage.com



188 R LR ISR

BHEEERAN BN —ETIT, FTP &/ K HNAES S RET SRR %Y
IRFRBImEHIEERE, (BEFEETARAEY. A TARCHRRBEERE. BSE
[IHE B RE FTP &7 RKERHSEEMIER G QR BER AR SR M
PR, FSRERE P HARS SBMOEIRMERNER. SRR AR TS mfEE
B, KRBT ERIET. ESHEEER—E XM,

FTP fHEFREB TN, EEWEMEH TCP WTHMARE. —4 FTP REHt
BRSNS HRR RS . FTP KRG SERAMARI AR —EiRE,
HRERFRIER: S FETAINELE, fRLGERNER.

(1) EHBOTEDSR GREER) T

® D 21.

@ BrEFMiER.

@ WEEREBH—NMNEMBLEEFHER: NBIEEREBZEL.

@ [EBHITRE.

(2) NEHBHTIESTRNT:

O B EHENGS, CIEEREHRE.

@ B 5F SR,

@ WRAEF NEHEREERNEZERE, SIRHEERHE.

@ Sxp@rdREE GRO20), FS5EHIEERERERE.

©® MRS HISIE SRR,

® fRiETEE, BPHIRER, K EPIRHE.

@ BRiEshiEsE, KIEEHEE (—RHEEFEE).

RS MNBAREAOE R RIETH.

Bltn: —AEHL A P #hikh 202.114.4.6. BIFEHL A 59 1500 SRR FTP
fR%2% (1P Hihky 202.113.225.1) R —/ FTP EHiFRK. 556 1501 HBARE L
WiERE. FTP RE M 21 SMOBUERFEX, SEARER 1600, BEHEHOD
(202.114.4.6:1500) 1 FTP R 28460 (202.113.225.1:1600) L iEHERE. X
Bl A B9 1501 3% 0 S35 G2 FTP RS2, FTP IRE-S8 /4 20 S 0 Mi%st
BRIHIEEE, EHE0 (202.114.4.6:1501) N FTP [REHBHHO (202.113.225.1:20)
B JRERE

AR FIUUR FTP TAEZEESIBNA 2. 3058 FTP SRR, —Fr
nyfg Standard (HFR PORT R, EZhHR), —FE Passive (HHHLE PASV, #izh
7). Standard #, FTP K% /7% % 3% PORT #14 | FTP fR4-38. Passive #3{ FTP
W% P i 3% PASV rd- % FTP IR%5-2%.

o Port #z FTP & Wi e 5cf FTP fR%-251% TCP 21 3 Q@ Lk, @il XA @ iE

R4S, B EHEEEREEENFHREXAEE - Ri% PORT 4. PORT @
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AEE T B WA AW OEREIE. EAEEENE, RSl E D
TCP 20 ¥t DEEE R PR ITE i O RIEHIE . FTP R 5585 UM% P g —
A BT R SRS E SR .
o Passive HU{7F 2 37 3% 8 A HE N Standard B4, BELERE KEXHMA
" J& Port 14, Wi Pasv #y4d. FTP JRE2HU S Pasv L )5, BEVLITHF—A "
WO GROS KT 1024) 3 Bz P uifeiX A im O AR EER ik, /%
R FTP JREZ3ULIE O, A5 FTP RS 25HHEX M DR THIR 15, X
AEHE FTP RSB A B R ERE T — /M FAE P iR M aEs.
3. FTP @S ;
FTP 1674 =25 get, put, mput, mget flls &%,
4. TFTP
TFTP &—MB/NB 5T EBM A& HNl. BN TEFRBRAZFRESES
X, EfEEMEH UDP $EREMR, Hit TFTP WEH B O EHMUERE .
TFTP R LT AL L. TFTP BA— M EANHASE, BEHNE RN
Thig, WAEEX #7865,
TFTP MEEFA: BATHEEFLEEFI R, 8MUGRENS: UDP X EE
512B &; A CHFHEATIRERE

1.834 EEEFHN (Telnet)

Telnet & Internet )& XM EIRF . R THEER, RAVFR A EREALETIIEL.
B RBE—MEHER K, A, mE 8 AFHAEENE. —4 Telnet EHEMRL
— AN HRAER T Telnet HHIE BEIEH TCP HER:.
1. EXRSE
o Telnet & X — MR BINLE A RERE—MrERED. ZPHBEF LE
4T ARE, BNRAFHEFRFRERONRER.
e Telnet BF—PAFEFIFREBHHEETANG, WEESTRULE—BIFAE
I .
o Telnet W ARACBEEREAIWI ¥R, B Telnet AIEZE P HIABREMA, L REHBE S
PlLERE LB RN,
2. ITEidEE
Telnet IR ERKRF A LUT 4 72
o AL GEBEHEES:. ZIRLE L RB S —A TCP E#E, B UHmiEE
BEHA IP bk siiR4 .
o R EMA AR AR O4 R UEMARAERA 4B E R NVT (Net
Virtual Terminal) X AEXFEEEN. ZLE LR RN A EVLEERE EHL
BiE— 1P BB
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o RHEEEHMMBE NVT A MBERFAL DA Z KM N E A L35, B
EIA L EEMaSPIITE R,
o BifF, AMASNEE N TREERE. ZIBEMH -1 TCP E&.

1.8.3.5 Web K fl 5 HTTP Y

1. Web HFHAHFNS URL
WWW B—R o BIEARSE, BREXS (hypertext) RAMY ?ﬁ —NE
XAHBME REFEERS. FIRA—MEEERPRER A 0. XA LT
R EEFR— M EERS P LB AR BIXER T EMRERL.

WWW ETFEF/MREB[E, Bl THEANE /RSB EHRE, BEREF
WM—UMNARFER SR REAT, FENAERFERBERSSR L, BRET
Web JIRBMWAFA T, ERAERFARSEFE=874. XENARFETHRYLTEF R
TE, FREAFAFAFESE. BB, RERPTES. MRARFETBERNT P4

WWW #E%—BEER (Uniform Resource Locator, URL) RITIRAHZEREA
Internet -HI3CHY, FTIBZA—RIFEEAFREA T oA Internet b M TR A B 5
A B9 —FERIR ¥ Internet ERE— MR E A ME—REFRIR, BERKZ
i URL #bht, ixfbpiphbnrClRApist, tnr UM ERE—a 8N, E20
R Internet LTSS, URL ST XHLEMKGEEKT B. Bt URL £5E%
P HEE BB 28 L BRI BT U ] XS R — MR E .

URL AR MEARERE, Lt Fhmie e XRIM5RR (MR, HE4H Siid
B ERFLERE LR FEW T

[protocol]://hostname(:port])/path/[;parameters]{ ?query |#fragment

SYHPWT .

e protocol (Fpi): IBEMFAKEHMIN, BEAKE HTTP Y, BHEBR
WWW IR BT Bl

o hostname (EH14): RIBFHBFEAREBHIRE RYL (DNS) EHL 25 IPHbHE.

o cport (SHS): ¥E, Wik, HESEMEAFEMBAED, SMEmTIESE
ZRIAKINE S, W hep AIERIANE DY 80.

e path (B&72): MEXREBA </ FERAMENS, —BRARBRENLH—
B F et

e ; parameters (Z#0): XEFH T EFHS AT ENR.

o ? query (EH#j): A%, ATHIBFMIT (mEACGL. ISAPL.
PHP/JSP/ASP/ASPNETEHH AHHEMMT) £@2H, AIHEZIM28, A “‘&”
FERIF, BMSENERNER “=” FSEH.

o fragment: {ER U, FFH, AFEEREREPHRE. flo— MRPH
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EBAZEMEEE, W {EH fragment B 32 € AL B K — 2 R,
2. Web 3C#ifsK
World Wide Web MBI KIFAZ —HREMRERT LKA ZEURBRRERR
MR R. BTXMEBRIELR, NABSHHTML THEAEHN, BHFEF &
LR i e Web B S EI P RESIEFR.
REFECHAAGTIERTE, A K Web XRE A LLRIS A =2,
o A Web JC1Y: B Web XRR—MNEET Web RE35 LA HTML X4, 83
XREME R TESERERRECERA, BTIENAERSRETL, BT
RS NS — R RER E R R SR .
o i Web 3CBY: BhHAE Web XRRFLE B XN, MR, SE™E
HIYLAR VT ) Web IR BRAT QIR . J—MFRBERT, Web REBEIT—ANAE
FRAIEEBTR B3 Web 3CRY, FRS5-2815 BIFEFF MR H Ve o X 3 M 288 R R 2
BTV R E QRS R CR, BTSRRI AR L.
o ¥EFN Web C8Y: —MESH Web IR AL HRE B InME, AR, —MNESH
Web U LA — M M BREKERF. D3RR RES G, BEE
IREl—/N YRS BT ABAT IR FRI A, REILUS, @i er LR P BT
HAEHHERTR.
3. BXFEH/MY (HTTP)
1) BEERE
FHR% 2% (originserver): W REE K BB REHENRSE.
RERESE (proxy): O© REEFREHIER: @ REBFERSBNE.
. ERANNARPEZMESLK TCP &,
Cache: TFBGEERTHIAZE.
HAFPAHE (useragent): RHIFERNEFERF.
k. FEABOERFE R E RAEMAERE.
2) HTTP thil TERE
AT AR R AR R B e Rk, T B HTTP M 3URAE3%E — A4 B
MNEXRKAES, HTTP RHE B FESH) (transaction-oriented) NFEWMY, ©FH TCP
EESETTRAAE. HTTP B— AT REHY, RSB AE P ILEEEFRIX
i, FAFEMEMXTZEFIERERFS. HTTP e X T Web & P HLE I [
Web 35 SiE K Web T, BLRJRSS 23/ WAIH§ Web TUEIXLE P UK.

3) HTTP RCEH |

@ EKRBIOENWE 1-111 Fiw.
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192 MR H R - ST R

ik %4 | URL ETEED R
e EER:
HEMT
wmFas | | o | @
T—17
e T ESET TS

B 1-111 HTTP kB30

WRBICPHEXREBWER 1-12 Fir.
F1-12 ER|ICPHXRER

R

Wk R R EHFER
OPTIONS MOVE Accept If-Modified-Since
GET DELETE Accept-Charset Proxy-Authorization
HEAD LINK Accept-Encoding Range
POST UNLINK Accept-Language Referer
PUT TRACE : Authorization Unless
PATCH WRAPPED From User-Agent
COPY Extension-method Host

#lan:

GET/somedir/page.html HTTP/1.1
Host:www.someschool.edu
Connection:close
User-agent:Mozilla/4.0
Accept-languge: fr

@ mpNRICHERINE 1-112 FiR.

fiA =% | wam | = | @m REAT
haEES i
: BHT
ey ER ﬁ
F—17
ey SRk

@ 1-112 HTTP MR,
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NRCPH RELME 1-13 k.
F1-13 MR PERRBR

1) 4R 3C

PR ARG Y B
Continue Moved Temporarily Request Timeout Location
Switching See Other Conflict Proxy-Authenticate
Protocols Not Modified Gone Public
OK Use Proxy _Length Required Retry-After
Created Bad Request Unless True Server
Accepted Unauthorized Internal Server Error WWW-Authenticate
Non -Authoritative  Payment Required Not Implemented
Information Forbidden Bad Gateway
No Content Not Found Service Unavailable
Reset Content Method Not Allowed Gateway Timeout
Partial Content None Acceptable Extension code
Multiple Choice Proxy Authentication
Moved Required
Permanently

REEBE=( Y, BXWTF:

€

o Ixx RBMERN, Wik d T ERIEAERITAER,

o 2xx FREE), WEZEHHET .

o 3xx RNEEN, RAETRIERKSLIARRHE—E TS,
o dxx RREFHER, MFKPFHROBERSRETH.
o 5xx RAREBIEN, WRFBRYILETHIERK.

HTTP/1.1 200 OK

Connection:close

Date: Thu, 03 Jul 2006 12:00:15 GMT
Server:Apache/1.3.0(Unix)
Last-Modified:Sun, 5 may 2006 09:23:24 GMT
Content-Length:6821

Content-Type:text/html

(data data data data ..)

4. Cookie. Session 5 Web {E7F ,
FREW S KB HE REELENRE, BEREFRE M RFALRIN
B8, ARG NAFGFER, THE2FNE Application, Cookie. Session F1 Cache

www.TopSage.com



194 PR S SRR BT AR

XL .

Cookie: RHtT —F#E Web AP HFEMAFFEF BN, Hlin, ZAFV
{3 B, Cookie #7687 BEI ARG B ZHZA P BRI M, @8R
ZUNMFHERER. EFEARLUEREFRRE Cookie i, HEHFERFHEIRFT
AFRE GFHEER, BB KRN Cookie F 4096B MR REHITRE.

Cookie f1 58S . FHETE A RES L, SHPHX, E—ERHBAFALE
fif, AICABSHMBILEEGE, FEHFIIL, BAERSR-ZFF mBaEE.

Session: J94ATH P &iFR4HE B TR T T EME BNLSIEERNESHFN
Vi, VAEASHmAIERSENTE. FEERSSENAGTS, B SESIEEDRTFHE
MEREBHE, CHPITERER. SERENHATENKA LS.

Session H)EIFHET: FETREBASTFY, 5L&UEHR, ELSIENBENEFHS
FHEPARSB EZEFT, PHEFEFIL, TRAERSSB-Z P REIEER.

Cache: i TIREBMPIAFT, AFBEXNEFHUEREEFL KT, fm,
BT RENER, BFESABRBRELOFERHPRREEZBEATILUERAE. EZBAR
BHAHEE, XEZHEHREPEEAMMEAZRNRSBREFTFNTARZ — EAREEE
%, ULERESEILEN, EREH TR MR, ERTRMERFfE
2E8. B4, EREH/HZ AFERTTAES BB Cache, BT EAR RIRIIE
B A fli% Cache TR B IEFFE.2

Cache FIXEFFER: FRTREBAFY, 5&81ELXR, RERSBENFRTER
RGBER ATREMET, FRFII, FRAERSB-FFmBIEER.

LR, BAEEH— 2w N LB F.

BTSN RYZ%E: 1§ Session, BEAMMER BRESEMHXHNAZEHR
HE,
WIZER AL MEEA “iC4ER” Dhfk: {FH Cookie, FINXRBRFENEERRE—1H
P4, MAYHP TFTREXNETFEXNHF ATREFE.

P ifE B Cache BILENER, FAFRKEREFRESFELEX. BUURRKA
ViR SRR MR EE, 1R Cache SRERTE WT LA SR e PO PRI PEBE

BfE, #1-14 BX UL E=FEARFANTT XHFFHEXT b o

# 1-14 Cookie. Session #1 Cache Lt

Cookie Session Cache
TAEALE &Py R %-7% i
RESWEHESR gz e =
HwEMR 2 1 )
REBRFIIL 72 = B
RE RS R-2 7 it 3 = =)
RERINE 7 B S
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5. XEdE

HWAERIET URRMNTREBRE LHREMHETMLHAR, HibAP 5XE
X ER—MRY, CREREAFTEN LRTEREFRRF, KEhnE 1-113 5
o JTHEMSCRBTEE B A ENNLET RS B/EF, B AN T &R RS
B, BRFEFRRESEFRDER, RESEFMEFEFEEZFFENTTERM
B, €N EFEFEE O LB RBATERNSOERATEEME. —AMNIT A A
FEEANH, BAXEEBES MRS BRI . KPR RS S THFBRT HTML
ZAMGZ sk, #lin JPEG. PNG. GIF ZE&#X, HBRESY B AE KiHF
(plug-ins). H5h, ¥ E W REX KA URL 288 K AR A, WFTP. Gopher.
HTTPS (HTTP B MINERLA). HTTP AR URL HhURTE AR iF M 5T it 24
RMIF ARG, shil. Y. BHE. HEs%.

MBS
HTML AR R
BHERE
/ \\\\3\\\\\\\ g ey o
B HTTP BT p:¥- Ikl
A
|
Megn

- = . 5a8
%25

1-113 JRBRSEH

1.83.6 EAEENEE Y

1. DHCP HiThE

FIAEFYEEY (DHCP) BR—FMEME TR RMRGEPSHEMEHHE P M
bt IR LS Phil . 72 IP W, §ANERE Internet MRS HTHESECME—K P Mk,
DHCP RS EH RGN F.LH m S AE0 P dhit. SLREEHENBBIMEPHIEL
fhpr B, B E3MKEIFE 1P Hhbt,

DHCP #F THAMBES, BHGTHENL 1P bt BE . MM RRRER,
FERMBRTHAPERMERE Intemet FEZA, X TFEHEFITWAILAR S SREHIER
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R S et YRR

HERREAN. BT REHNANY, DHCP RE%E—MIELLTTH 1P ik £ RFF5E
PEIELENREMS . R, DHCP 30/ Ao iaiSht, WMREKAL P
HuakE) Web R%25.

2.

DHCP B30,

DHCP M3 1-114 58,

8bits Bbits 8bits 8bits

Op Htype Hlen Hops

Xid

Secs Flags

Ciaddr

Yiaddr

Siaddr

Giaddr

Chaddr (16 bytes)

Sname (64 bytes)

File €128 bytes)

Option (variable}

B 1-114 DHCP #3C#% 5

Op: #HBRBREMNIE, LIRS SiEKk (BOOTREQUEST) AT EFISEHE
(BOOTREPLY ).

Htype: TE{fhutRR.

Hlen: fE{ibbbKAE.

Xid: 4 ID.

Secs: 2 FHLHBWEIRER, HFBRKEHER A Z].

Flags: #xic.

Ciaddr: % /L 1P #ulk.

Yiaddr: “#RES” (FFHL) TP Hhik.

Siaddr: 7 bootstrap F{EH KT — & RE-2EH IP Huht.

Giaddr: FIT S ANBHEEAHE 1P #hht.

Chaddr: % F LR,

Sname: RSB ENBIR, BEIEFR.

File: DHCP I H5| S5, TLILF. BLSET, DHCP Y
WHHNZBRERBRRE.

Options: AESEFE . 2% F EFEFIR P RIERE .
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3. DHCP R %R
DHCP (7% BE B INK 1-15 Fis.

% 1-15 DHCP HR#R
H OB o #
DHCPDISCOVER | & FHHT #ELAB e A 30 0] F AR %5 3%
DHCPOFFER BEBREBFHINE, EEPEARTERSH

A RE P RXBME RN, EFAEZA: EPA—EREBLEKRERE
B (ERXANNEES hRIEE T AR S RRkAtAL, /Rt

DHCPREQUEST | o | REBEHBE, AR SRR I ML TR
B % BT IR A LR R 0 P2 b PR B R

DHCPACK BEREMAFHHEES, 2T RESHCH Mt

DHCPNAK T2 B P BT R, 5 R/ S 0 ) P s B T R L

DHCPDECLINE EPREAMEBNOHEE, SHRERIihht 28 A
DHCPRELEASE EPRAREBRNHL, SaREBEt A EH

EPREABEFBAHE ERREB/REFUEERFRR, BFrO2REFTR
ik, ATWEFRBWELT

DHCPINFORM

4. DHCP B T{Eid12

DHCP XA P R&S/H TEFR. AETHEIBUOT:

O DHCP fR&-3%4TJT UDP 67 3510, WUrigK.

@ DHCP % F M0 68 FH UDP [a) it %88 &% DHCPDISCOVER 3.

® DHCP k%5 %% &% DHCPOFFER #t3C ( AL E| DHCP ZILIRIC K DHCP R %28
#A&H DHCP REHRI0).

@ DHCP #F M/~ DHCP RHE{/BFEFE I, REMIKE DHCPREQUEST
W

® DHCP iR 22(0]3% DHCPACK, &4 ERH) IP Hhitt.

® HA#E T —¥, DHCP & K%K 3C DHCPREQUEST E R & Hiffl .

@ DHCP REBERZE, MWAEEHINRL DHCPACK. DHCP % FEE T Hivi
A%, EFRE TS,

DHCP [RE[BEAEE, MWEFEEARL DHCPNACK. iXAf DHCP %/ %0
SRS IEAE R ROREY P Hbhl, WOXAIEFRE P ik (ERSERE).

© DHCP % /ol pHRTR AT LR & 28 iR QL AR A3, XA R 75 DHCP fR4 %%
R 5B IR 3 DHCPRELEASE B[],

54, % DHCP MR BN RO KM L DHCPREQUEST, NIZEFA ML
T 87.5% Bf, DHCP & WIMEH RiEIFHKML DHCPREQUEST (EHIEE), &
JE XS8R R,
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1.83.7 JcZk Web thi} (WAP)

1. WAP &

@®© WAP RERB3HIEN WAP AEBREL[/OZRE, MAEKIAEFRBIEFM
FEIEAEFNIED, BTLL WAP BERRHEM T CDMA, DETC. GSM. IMT-2000 &%
FAFBEERE RS- '

@ WAP BhER BRI R ERH B EAML, X EFREEARTIR SR
RXH.

@ WAP BEREHILLENE, SEENFRMITRME, BHIIAFRERT
fR%EHKE,

2. WAP WHSUR B4R A &4

(1) NARWELN AR (Wireless Application Environment, WAE), £®T
WWW % 3h B g BRI d s 9 —Frl N B EEE, Kbtk 1-115 Fizs. WAE #
BT — MK, BFF TFIThEE:

o FEREIEHATHR WML B EREM WAP BT,

o & WML IZ<B) WMLScript, FHEMEBRAMITRAZHAEST RSN .

o XRELRIFHANA, AFEBREERRS WTA REBFRFE WTAL

o EXT—HHBMEEEN, SFEER. RiEAEFME HESEHEERR.

mER |

LR

BEWRE |

wEmRE |

B 1-115 WAP HhiltiR

(2) TREIERE . TERLEREWHIN (Wireless Session Protocol, WSP) [ P/M%f &k
SRE—FIEOH WAP NAE. — M RE WTP Z LIRENERESRNEE, 5— /M EE
ZERIEREHIEARS LIRFRIEEERS WDP. LES1E TN 00 B 500 5 48
LEERIRS MR, WERICA WSP/B, ERHETFHIJLIRIHAE:

o FRFTEEANABZE A B R HTTP/1 BTHEEFITE .

o THEAMIERE, UK EBIHEFMKE.
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o ZIFAREEAITRIIENSFERSEEESE.

o XRHBUFHERDE. BT WSP ARNNFERKKIRNERE, Bl s
BAEMEK RN BT T 046, M4 WSP/B &8 £F WAE {AE4IE WSPB &
FEHER| HTTP RS- 28.

(3) EmE. TEEMPIUE (Wireless Transaction Protocol, WTP) ZEHIER
IREHITURIET, HROLFATE M7 BRSNS ERTHOEEEERSE, FT
MBI LNEITH, EBERFEELIT 6.

o =AERANKERIRS: AATREMIER, THERER. TENAERSEE.

o F P XEHE B R#IA.

o DRI TEIA .

o BTERDIEIEE EEEH PDU S EEER.

o FLAEMRS .

_ 4) ZEWUE. TREMREZEVHL (Wireless Transport Layer Security, WTLS)
RETFT TWREEMERED KT, EERSEMUMY SSL FEAE EEHX WAP 1%
BT R (A SR (EERAT T4,  EEREIEARRMA T HTHREFRS .

o REBERAEL AN RS2 HRRE . HETIHUEIX

o {RIEFIBRAELIRMMN RS B AEMORE S, BABRARPRER. 5.

o {RIES ¥ 5 A AR 5% 28 I FUSE 4.

o SIAREIGURLEIT 3T ST RN, WmRLENKEEE, F3TERRE.

o {RFL NG [AIAEfE A

(5) FIEMMNE . TLEBIER MU (Wireless Datagram Protocol, WDP) A T4
WEEE, REMBEEGHE. ©E WAP B LB IGERMIRE IR, HARFERFERE
B4, RIBT AESE ARSI IEIT T LR 4R . ZE R IF M O MBS — B E R T, WDP
FKASEMEA UERAR TERTRE, SIS BIR A AR .

3. WAP T{ERzE

BN LR W& BEHE /N B AR BN SR B FHF PR E R, WAP RER T DA T8

© FAZHEEMA EEEEROEIE, TR P BT

@ WAP HI&iEThREw LA A EESE R 55 10 IR 81, JFAE B 3hHb7E IP AeT A SRR
fbARAL TSR AT & 705 BAEH .

@ BEER WML B 5 HREMR, WAP fifk T Internet ﬁﬁ$ﬁ&i{ﬁzﬁ3ﬁf‘&%ﬁ
BRI .

@ ZH WML %400 M T AT EFALR thon] K88 =il . R RS Thae,
FHARMHEERE. SIEMA. XEANERER. ERETREDIER, KKENTERS
BRELNKENTABRNTREE.

® WAP EitinRMEThRERIRAMEM B Bh it & A5 B, TIERRATREDH
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& BB E WA IR .

WAP ZENVFI 2 LREE T GSM B 7%, SHPIREET M T HE Web WEH
ﬁﬂﬁo

@ WAP it # FHKLTF JavaScript FIHI4E S WMLScript, JRAEBZEE S L
#ERHRITHEEBRARE S

1.8.3.8 P2P AN

1. #hR

M EEERE P2P R peer-to-peer HI4ES, P2P iR AT LLERARN “IkpEXHkE” WER,
B AR, Rt ATTHAKAEAEmMRMSE EARKAR. XHH]R. 25y
KEE. e, UaTANTECFRMNRS B L, W P2P MESIMEHAFET
B8, RELHETR, IEABRAFRNTEAMEASESREE, KimEENR.

R, P2P HEAMIBRER, IEAMESEBEMNEZEZE. P2P HEME
LWEETRER, KEAXEEEE, KEMHEBPRE. PP mERATUIEEE
BB H AL HVHENL, BRI, ARG ZHAERBIRS B RS TH. P2P
F—ANEERE SRS H BRI LUK M LR A, BIR “Jedeah”, HIER
AXELERF

2. P2P IR R

P2P MR B AR RI 2 =4

(1) F—RZLL Napster H{RKEK, EHTREZBJ/EEN P2P, X—H P2P 4
WA ARESS: REXABREE, MEMET.

2) %_/rtﬁﬁﬁ”t P2P BE P RREE, HEHFKE.

(3) F=ERNBEE, XAX RSB, BAIRERITH BT TRABPREBT
XK.

3. P2P T{Eid#g

FHEGE—BE TR LSBT R ENMERF. ERGEFZE, FREH
AR TG B —EH S P dhik, (SR, FAEFTREOMIKESIE—LE P ik
BEFCR A E) —RirENI RN B —PMRBRBEL, TRHESEEDFAMER
H. FRAEREE—KERSPORRA, WHREMIUERILER M4, DAL AT
BRp. -
4. P2P BUtESS
o JERMYEL: BUURS B[P OMBREIHBIZENTMEN S, BRHIRS S

PRI
o BN MEESMAAMA, MEBERFEANREESITERANT .
o fEHASEY:: MEBALRERE, MEPE— EEDH ML H IR B A R
AeFHBRMEW,

www.TopSage.com



1R ARG 201

o RURILE. HEF ORI N R BB A RERAT . 6.
o MUMEBERE. BIREBEERET S ZMEEM, FibSAEFSuEdmet, 2
BARAAREE 2K K NR.

1.84 {CBH5 NAT

1. FREA®R

RHE (Proxy) & TEFILEREBLZIE, FTFRFIEKU, Proxy £ZFFHl, Proxy
RMFR, WEBWEN; XNFTEFIKE, Proxy ARG, TESEFIKER, 3#F
RS 8 LA RMBIEHLE P

NAEREIEAE TCHIP BENNEEZ b, EREERTIHAEMNEEIY
(W HTTP. FTP).

NABRRENREBERMERETEEFRNESEERS, ITHERLAZSNEERE
Bk, REEARREA S RE S EEN TCP i, NABRNSIELE
DA RENRERBER,

IR A LB I 1-116 B

R 7 mmsn N\

& REH | &P s 8
Ri% Ri %

1-116 AERFH/LRRTA

2. MM (NAT)

BRI IP bk A b AN AR E G 2. A b UZEENM A ERER, BAsHL
MATAE, MAFRERERFMEOEEGRIE. SIRMOEH 2 B LR —, B
FEEROEENMSREH. BT e AaTaER, E—EREESRET
IP MUk AR MRE. RFC1918 AREFEMAMEAMMERL T =1 IP #ubtik (A%,
B25f1 C Rtk VE B £ —BD AT Athil, it RAMmubal, BESEMPHRFARS
B H MRS A M BER—EAHRTEERE. SRATECA ML Z%k
(Network Address Translation, NAT). % B3 Ha31H(T IP HH%pThie, BEESHMN
BRI R R 88 L 23E NAT 5, #F NAT KRB BEMM NAT BH8s,
BELA—NERMSMNE AL

NAT F=FpKA . #d& NAT. &bt NAT, 35O Hhk# % PAT.

o A NAT: REERBARNENES, ABMERNEN VBB KA BRI

AN EERibbL.
o FhAHULE NAT: CAHBhEAGF . bkt 42 akht B skt i bt 3547
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B, BABEESHE.

o MEMMBEEESe PAT: —ANSMRISIUERT DLFI A A Mshl Cln—AMRIBL) 3EfT gt
[ o ZE izt Ein_E—/> s NAT #4585 TCP/UDP f13i 0 -S5#TX 4. 38
i PAT o] Uik i E T B A i bichl 55 s A F — A 2Bk 1V (9] Internet. PAT
YR TFEARET, SRR /R M BRI — N Ak IP Habb ST
XA RIE A B EVRBER, ATER T ABENAZEE.

1.85 {9%5(%

&S| % (search engine) RIBEREM L& 1IREE RS K—I MG, XEM3EE
ERBBREM (XFHRAMERBEVBN) . IR BRRE N, BEREEMN L XE MY,
Mo, SitinTABERE, AMESXH REYEHEABHmN, RERAPR
FEWER. EE—ITNEBRMBREHTRRBENSE, HEFEMSEIEERLRAP
BEHHNERSL, SEEREER. SR40%E. BPEA=NS.

1. #BRIIENTIERRE

AR, BRI EEBETMNERM ERIFIS /I MERERRELIEE, B8R
S5RAPEALHLREAHEXER, REE—ENHFBFREREESHF. RERER
IR EI T, THERSIBERES A=K,

1) BHRAEET|%

HRABETIER—FMERERT | E. BRIABRIIBEHSTLERENEELE
BEBFEETINKRE, BIMREBFHSAETNDE, KKAS. —BABRGIESE
BEFLIARE, AREETLE. thBEFANEER,. REHREARERFE A
THEERHE, REEFZNNERSHNEERERS. A TFERABRIIENERPE
MMz RBEFTANSS, BRRBEAEHERMLEEN. SRR EATIAA. &5
BX. FRED. EREHE R . Yahoo BTiXHBETI%,

2) LBARRSI%

EMERFTARGRSIEEINIRHIR VY (spider) MV ARFEMBER, N¥—
& IP bt S B A I E B EBETR R, —BERIAFHMY, B2 BRI KEBRM
MakimA B 2RBEEE. ZERRFIENLSREREXR. BEHEN. BRALFI.
B ERBREFEREE. BRELXER. HAUHAMNERPHTIIE. Google. BER
FiXERPRT %,

3) EHERTIE

XSO RIIBERE A THEE, TRE R P R W R R a2 ANt & s
WRIERR, HEEINERIITETHR. EFHEFSLERE, FrECHERIER
HAP. MARERIZRNERBEEKR. B2, B ARAFPTEMEL NI,

2. 1RSI BAEREIER

1973 £ E K Lancaster 1 Fayen %71 6 MBI BE B RRAMBHIFNIEIR,
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HEREE. 4%, mAER, WNNRE. BPagiRREgRadgt. $0eEs|
BAEMIEEER. KRGEH. BASEARBERNRR. RRFAENGERE. &
HE, EHSREERE. EWNME. RRATOREFE. HHHERE. KifeE. N
.
BRSIENEFRREFEHEONRARRNE E2HHF HER. SAFBRRA
RS R AR EREE RSB UEE— MRS M. FERERRHKMHE
RICRPAN SRR BT AR SO LR, (E R RBRSIENE LR, BEER
REMHREHEERRH OB LLR, TROZERIIEHEER. T4
BRRGRN, AERMREATERSIR. GEIREN, HER: HERN, FAE
K. BARE —MRRIIERFEBBESIHH K NDC BT HTLAH BIRBHETH.

1.9 MEER

1.9.1 PSS EPREACHES:

1. iTHNRSEENX

M EE AN RS METRERITRIMAEE, HaRHEH. Tk, 4. &
FriRS . MEEBNSEREMNMES, —2FMEREITRERTHR, —RXMER
BATRESHATES . BT T RS NERERTEE, &S HIEYIMERE,
ET R EET U MERESHTSESER, IRERNELME, RIEMSENEFRHRS. BRI
EHIRTR, SHENANNER. Ll PEEEREN NS MERmEE.

2. MEEERER

ENEERD, —RRATEN-AENEEESY, n@ 1-117 Fix, EEUTFER
PUIRSFBES, B ERSERE - MERRASHLERTINERERR NS EiX
WERKGREHS, —PMRETHEEEBELSEEYAE, PRAIMEEERS, WA
—AREPHXNELARUAREEAE, FHROVETERE. RETHENETERERET
EHRERSERANTHERRSEFTHTEARE, HNEANEHEE. RENRE
SERE MR AANGES], EEAENAFEERSHWAT, I ELCLEME R R RS EE iR
EWE R R EN— L EERA,

1) REERY;

PSR E B, (network manager) — AL T M4 REH £ T REGE TR B B T/EYS.
WE, ARREHERRENTES, FBICRERBHIER. METEEERETHENAE
EHREEENREFER. MEEERENZEREANETERERETNA XRTIETR
= BEREREEEEER, X8EREHEARMEMIAMEEE. B MEREA
MEZITHRRSRBILEE.
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ARG WL

S T —— B

EE e [Spplo TR Yy |

] < — WL b IR
W R MBI

B 1117 EENEAUEE

P 45 S A B AR AT B B RORAT TE, BSR4 MEEAEREREM
EETHEN LHEREFERED. X ERBZREE —FMEEEDICEEN, RERI
Fod i 2R i EEEE T (PDU) BEATRY. W R EE, m H B A E RIEiFK PDU,
FEAMEAEN PDU B, HHFEAEEPDU ZHF. EFEHAT, FEARED
A LA B ELS R, EEMWATRIEREN AR RE R T HHEE.

2) HEAH

EFHENRHE (network agent) ML FHEEKWEAM. EHEKENAMELIERE
EFRAHEEAMES AT E RS, FEAEITEERENEEE KSR ERIFEK
HEANFREFANES, THRMEEEYNER, HREEHERENGER. MEA
B AR EH R R EEAMNSEREEMES. 35 EEABEBAIEEERRET
RAEKES LB MG P LT,

3) MBI

ATFREERRNETEREZ AEEER, HelfE BRR a6 MEE Ry
HAMSEEML . MEFTEELME TR EEAERBREEE RS AE
BRAEREGNS: FEAEETLEINEERYESHRERESER.

H TS B RS BRI SNMP Al CMIS/CMIP, EfMRERT B aTAKREE
FHEMBRFE. P SNMP JifeR), NARE, RAFHETEZ, C2hFLE
) Tk FRAE

4) BTHEELE

B BRPFE (Management Information Base, MIB) &—AM5 S5 flHE, BTt
P48 E B AT LA a5 BRI E X, BT MR U E M KM 4 {5 B #3GE MIB
k. MIB ER#ERRXATSHWUMNERFEREEN, HATERFLSEM (Structure of
Management Information, SMD), EXUE T M R AE EX & U S T A R B E X B
R R4%H. MIB EFHIXNREER#ETHENGLE, BERTH—MHBEH, A
EXNRAA TR TFH A PETRAET R TRANROHS.

3. MEEEINGE

H TR SRS E )AL, 1SO 7E ISO/IEC 7498-4 SCRYHSE X T MR EEE 5 4

www.TopSage.com



F1E AHENMEERE 205

ARAEEHIAEE (SMFA), IIMEEH., WREEE. HATE. (IRHTENRLEE.
D EEER ‘
EEEFEAFTMERNEL. WHHTRUAREREMEY . RETENERARE

BEBREMMIELAE ., GRG0, DRHEFRESER: ATINRERES

WEHEEREIEE: Wk, BRSPS RIHNEE: 5. MMAEFHFMLE

BEULAENEREZRMNAR. EETENRENTEFEEE (MIB) BYREH

¥, H3FETEY. RETETUBENSTEARNGS EsIRBENERERE,

HRIERA M E 4 AEE BB .

2) WEEER

N EER R RIAHER Mg HE, HEAMRRIEMSE R RAtELE, 1]
£, MENERES. WEEEATRIENSBRELERTHRNEERS, CAEERSE
B, WA RE. BEREFENATAES. Uik, 2. LSFERENNERE
EREEREURETR, LELHZIWE, TpiREYMERAE TGRS, MR
WRREREBHEEREREN RS SR, WESRE MB 5§, URHBH MIB
R R .

3) HaeEH

HEEE TR E RGP FERERE (QoS) MMBEEMNER. Mk EETEER
frifre i lizhas. MR TTiRE AR e E B RITHEE. RN, TERMHEERER
HP L RERAM BT E TN B EEERENTHEE. REMREHERERT S
Sotege MR PsgEEl. P AT R W% T/ERAE BNBENER, 1fRgE
5 R Ay i 4 1 2 I M RE T SRER B TE RIS Tt

4) IHREH

WRERENEEH MR EFHLTH MR A P ERAMNERERA, B, SEH
TS REF AR NS RARSZE. HP, FRELR. KERIEMHR
MRS . WHF—AUBANERNORBLEE R, BRBCKEREEN, HRE
HThREIR L T X F P e 2R B 4K 3

5) “&ER

ZEFHXAFERLEBHERFNETHARL. SEMLES. R&2EB5HMER
BFEEEVINXR. REEEEAHARETESNRZEMRE N M 22T
FEHIAGES . BRE R TGO, R a2 W R UAEE
TSR .

FEEET) AL B B R R NS U5 AAURH <M 3 SR AU R S
. REFHEHWEMEREEEHRERA, MERTZEERPIE, FREPHRE. &
BURRZAZARENEILABIE. —BRUZLETERECL SRR TR, TR
£IhEE. BE. HEMRSIRURNESEHRAFITHEESE,
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4. MBREWERGER

MBEERRG (NMS) RMEBUMNEHTRNES, —BEFUTERA:

(1) APTARBHRLWHEEITSE, ’ﬁ~"-’¥-~§k‘f’ﬁ%ﬂ, XA OB ThAE
BXHERFRERTHGSHE.

(2) FHELHENEHRE. UHEH, METERTRENRSERGMESR
BASTBMENRFRESR.

M ZE B RS BILE MEH 4P RN E AR AR, ATREEERTE MK
HHFETENRE RS CGNRTRLELE. Komfetlst. M. Bhd). NEETRRE
BEANAPSEN—FE—SHRLE, S0 RTEREFOMEL. FENE/NTE
MRERE. MEHNTAEHEBATERANSERRS.

R EH REMN ZEBLI NS HMBREE. MEHREREH. R, MEHE
LIhRE LA P4 B it B SR ER B S TRk

MEERARARETEIFEHEIML, hin SNMP, 735 SNMP Sk E LLUAS]
WEM. LEREAFHAEO, BlAP®4, 4. 2. BESEXETI6R.

5. MBEBRSRAEE

WIS E R R4 B P 384 BHARIRS BT MRS RE. HhT LIX4E
I, BEGERIERSAPFEIEANRSREATH. NI FENARRE,
PEEFEEREMETRET. BETNEFHNOMRBEMRIEIER, MESTHERAH
R 55 B BN A

Y—AMEHPAE B TENES PR RED R RS RN AR, XWHIFETF
NREFRE, BEEARTAESHIESRIRESRETEHADRME. TERTR
G, MZAARSGEH, FERTEESNE, MXAAMSHYRETE. REAETHE
RPAEMEPHNRERRERETE. MESTHEATNERE (WHRLR. B
RFE. BB, UREIEEMEMAEERM . MSETHEbBLEMREPEER
A SEEBALIR) 35 3 S B B

6. MBERIRAE

ATHFEHNENLERLEE, NEETRFET—ERENFEE. TSR
LA g, BWERF EANEE L. BEFNENEBERFELALR 1SO MERRE
EREABRERES ITU-T (BIERNERFRBRRBIFEHNZRS CCITD), MitEILM
&b, IETF WBERMEARGRE DR ASE LR E R,

1) ISO

BRI AR (ISO) BRALTF 1947 48, RtF EBEAN— A EREFELED
P, RBESERFRENNIM. ERSEHAT. BRE 1947 £5IMA T ISO.

ISO IR R4 P SR F O MR, P (participation) KRB RH:AL, 1 O (observer)
ARSI ISO KR T, RRS ISO REFEBKER.
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ISO KIRATEHRFEARZ RS (Technical Committee, TC) Bi&HAFH, EA TC 7]
AL BiARZE R4 SC (subcommittee) SETEH (Work Group, WG), HBREEE
BIE K. :

RESHIFERB ISONE I7TERS (NERABRRERATAL) THE 21 5
TREPHE 4 THEASIER. FHEIEH ISOTCIT/SC21/WG4.

ISO BMFEMEIESBELH TEMN S M R:

(1) BMERAERASRBRL TACES SHEEN TETR, FREFLS TR
R &

(2) HNRAERZERSH TEARETRIREREBI/ES, RITHEER..

3) AEARBFASRT AR LERZREBAZRASHIHARAEZREEIFT
WHHRHERN, RERLHE (Committee Draft, CD), i ISO MELHE/ CD 44—
ANE—RSRS, MRS AEREIRIE A ISO CDxxxx. ZRALELR CD 2 I8 i 3C 4 Sy
B3 (Draft Proposal, DP).

4) BRBRLSHBRALSERRATLARMERERL. HECOBIXBHP RAKF
B, WRRESFERCD RN EGHFHERE (Draft International Standard, DIS), HES
g,

(5) ISO K BB AL H DIS 4> FIi%LS ISO MFTE A ERER R F 75%HMBL A
BN, £ 1SO MBEFLHAEERECH EX KN ERRARAE (International Standard,
19), RHEBAE, fRidHh ISOxxxx.

I1SO iBH — e RR A BRM % (Technical Report, TR) MIFEFRAESC . XEESCHAR
FERTHNZRSET. TR 2EBAZERLSBEHEHFELEPERK— LR,
ATLASE TR HEATRS, #7id2h ISO TRxxxx.

YA BRI TBENE B YR, I1SO EMHNRE 4B TSN — /NS
(AMendment, AM). #RRIEEUIRENEH, MBERLEEIE CDAM.

I1SO #isef 5 X E rirdt T — K EFH, IR HER.

ISO X M EBIpRHEIE T 1979 £, BRIDE4 T —4 49 BiFta. RE IS0
RIS EEFER S TREAMRBRBAARATZHONA, BHb—SEFE. Sk
X IR LR R 2 H R A IS0 KM BB i AT S%inE, AR
RE—MRESWE.

2) ITU-T

E R (International Telecommunication Union, ITU) m3ZF 1934 4, ZBE
AETREE 15 MEIIHZ—. ITU 75 1989 £ T8 5 MR, ENSRIRB L.
ERFRERBIEEMNZ RS (Consultative Committee on International Telegraph and
Telephone, CCITT). EFFTLLHBEHZERNSE (Consultative Committee of International
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Radio, CCIR). BEIFri# %i10Z& R4 (International Frequency Registration Board, IFRB)
B TLL BB E#I] (Radicommunication Sector, RS) M H{EXRER (Bureau of
Development of Telecommunication, BDT).
CCITT 1 CCIR X EFH RTINS E BB F AR Rk %
BRMERBEMEARNEE . b E Fr kG E & R R g Ak 54545 .
FEERARKE D, FRMLLZCSHTTEHE. M 1993 Ei, EERHRBRE CCITT 7
CCRR &3, BX—HAREHFAENSE] (Telecommunication Standardization Sector,
TSS). MERFIERMEGFICERNS IFRB dALLBEEIITRS, FEH BDT 20
{5 KRBT (Telecommunication Development Sector, TDS). /& HEFREBAE <HE
RIEFRREE (DERAB) HdmERELEI] TSS HiE. HirBmBAE, BIEiRE
AEBITRIRFR A ITU-T,
B4R CCITT 1 CCIR AR, BB IR RAT MR W B ARF AN R CCITT
HIE MARUER, ATRECR B, W0 CCITT X.25, BEIFERAFRAFHES: ITU-T X.25,
ITU-T (IdstEdL THE i3RI R R4 (Study Group, SG) 7. B ERGEEHE
FRIARAFTLUT 44
o SG2 F#&IZ4T (network operation). 3 XHL{FNLSE LA —R iR BHiZ AT BE
P 4% f B SELAN PO 4% B AR 45 BR B ORI A T4

o SG4 MZE4EP (network maintenance). FFHEETEMLE (TMN) KIHIR:
B RME RILH R WSS, BB NS hEXhRARErNEN)
FHPLHIRRZA .

o SG7 BIERMIFMALIESE (data networks and open systems communication). %
H T R EIED KB EARERT 5.

e SGI1 Z#M{F4 (switching and signalling) . %4 A TS EFERMN KR L.

& CCITT B2/ X.700 RFUSIE T —RIVEEIRE CHBCE), XEHRHER ISO B
RggHEmEEEx LR, REXATEENESER. M ITU-T HMSEERE (8
W) PEFLENMRAFTXBHEERMN TMN (M RFIREB.

3) IETF

Internet {5 R4 11F R4 1AB & 1992 4E M Internet 15512 R LA K, B /2 Internet
BT RN — R REH B . SNMP FMird R OREH R Internet &
REMZBERLSWSIST & IETF Fl@ AR,

IAB THEIFHIHRAIEEA, XEFH. EININHERANESEDHER, 238
Internet BFFALSH (IRTF) 1 Internet TFR{ESA (IETF), #HM H Internet BFFIE T4
(IRSG) H! Internet TIEPIRA (IERG) ¥iF. B 1-118 L T EMZHAKIKFR. IRTF
FTEHH TR SR, W IETF WEEFMEXEHN TENE .
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Internet G5 " emet TR

et PS4 nternet TEFISE
—— Internet TRESE |

[ ol
TRL LT E B T TR TEAY Ry TP Ll v

Bl 1-118 Internet FREHWR R < IAB HIHHALR

ATERROITE, IETF MK GHRENTHEL (WG). BN LEHAHEFECR
FROTHEER, BEEFEF=KE. TEARHTHERFEM (Request For Comments,
RFC) CRSHIE B BARETRMA RAR, ff1#8& RHlE RFC BB L. —ET
{ESERR, AR TIEAMSMREL AT TERREF L RFC MR AT TFAX. IESG
B X TR AR ARM IETF EFEAR, XERFAFRNME E4E.

SNMP ZAHEM B RTEHE R A RFC RAnHY. BT 0 SNMP TIEAT 1991 ¢ 11
FfR B, T4 H SNMPv2C ) RFC1901~1908 TAEA T 1995 F&EAR . B T LA SNMP
HEN EEARM THEHAZ S, FEHALL ML, TIRE SNMP FX MRS RE, H
H W A MIB 20 LB TYE4 R B s B AR

4) HAb#HR

B T BRI E FRtEARMEAL A R LA Sh, EfR B — R R s X ey th e
TR XS TR T HRTR. BII0ERNIIRHFBELRS, REMENEIEE
AR, XTEFRER —erRm.

NMF (Network Management Forum) & 120 /A B AMBIEE HirdELA LR,
ZALMBRRAEERMBEE AR WHEH . AEREWEE. KYH. BUF
VM. REERBARITEAR. NMF I ERRHEERGBRAT AN ETH
F A ER MR A T SR BEAT R IOHET AT, NMF HARE X B SRR, ©REZE IS0
N ITU-T BprdES E LThREEDT, S4EMERERECRERES EXNBEXR.
NMF f376 E Bi SCR44E, $KF OMNIPoints (FF/SUE B E #RE MR ).

1.9.2 FHEFRMARASER

1.9.2.1 RIFEFT ASN.1

ASN.1 £/ CCITT 1 1SO #RFRMEMES, EENHAE—REEH, TERE
(A HEAT H IR A5 50 . fﬁkwﬁ%iﬁiﬁ%, ASN.1 H™=# ] BNF & X. BRIAELEHTHR
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ER BNF B X, TEBER Lh#R ASN.1 EXHS, RELAH— M HBYEEREN
$lF. TEFIH ASN.1 SCARKBEHM, XM CFLI5%E (Lexical Conventions, LC).

() BEMAR[RILHE, ZIMETERABTERT AT,

(2) ATRAEMERIFFIRG. KBEE (RBR) AEREARXNEFE.
FHEL (hyphen) Y.

(3) HIAFUNBZEFF k.

(4) EKEIRH ML UK EFRIFL.

(5) ASN.1 BEXHAMANEMAREFZHER.

(6) XBFZEHAXGEERER.

() ERU—XNER () i, U—XHEETITRER.

7E ASN.1 1, B§— M EIRRBEE —MFE (tag), IFEFRIAME (BF 1-16).
¥ARAR R hir SR BUMAMR — R ER, XM BELREENEH. 8RR
4 Ff,

o JBRIFRE: AT UNIVERSAL #7R. HHEISHRENSEERBE diiREE X

8, ERTAERRA.

o NWHIFE: RIXEF APPLICATION ¥R, REFENRENARE X HAER.

o LTFXERAFE: XMWREEXEN—ERE (Flm—A g F&EA.

o BHIRE: FXETF PRIVATE ¥7, XEM-EXHFE.

$21-16 ASN.1 EXMERA%ER

L ¥ B H £ 4
UNIVERSALI BOOLEAN TURE, FALSE
UNIVERSAL2 INTEGER E#. Mo
UNIVERSALS3 BIT STRING 0 BB LeiE L R R 7
UNIVERSALA4 OCTET STRING 0 MERENFVWAHRIIFF
UNIVERSALS NULL oM
UNIVERSALG OBJECT IDENTIFIER X BRIRR.
UNIVERSAL7 Object Descriptor M BARET
UNIVERSALS EXTERNAL BRI R
UNIVERSAL9 REAL RS
UNIVERSAL10 ENUMERATED BEENE, SR —1NEF
UNIVERSAL11~15 | f##& 2o 1SO 8824 178
UNIVERSAL16 SEQUENCE, SEQUENCE OF | %
UNIVERSAL17 SET, SET OF 8_e
UNIVERSALI18 NumericString e 0~9 A%
UNIVERSAL19 PrintableString BEEEZE
UNIVERSAL20 TeletexString i CCITT T.61 BillE X WERE
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gx

S ¥ & o &
UNIVERSAL21 VideotexString B CCITT T.100 Fil T.101 E U E L HFRA4E
UNIVERSAL22 IASString EFEAHEERM S (4T AsCIB)
UNIVERSAL23 UTCTime Bt 8]
UNIVERSAL24 GeneralizedTime B[]
UNIVERSAL2S GraphicString i ISO 8824 & LM F R
UNIVERSAL26 VisibleString 1 ISO 646 & X HIF 4k
UNIVERSAL27 GeneralString HAFRHER
UNIVERSAL28... | f~H 1 1SO 8824 R B

ASN.1 EXHERHIEAETE 20 B, HREMEAETER UNIVERSAL, I3 1-16
Fizn. IXSHERAERTT 4 h P K.

o MjEARRY. MBE—AHHKIEFREL,

o MR, mBFPLLE A MR EREL.

o PRAERA: HEMARE HFTRE.

o HAhKR. B3 CHOICE 1 ANY FifpRE,

ASN.1 PN HRR 5N AA X, RIENZETELER A, SNMPFHRT
— AR R, RFC1155 EX T LUAT 6 FpFIRE.

(1) NetworkAddress::=CHOICE{internet IpAddress} XFPK% F ASN.1 K
CHOICE #i5E X, FTUARRARRBMMEHbE. 57 RH Internet bk, ED IP Huht.

(2) IpAddress::=[APPLICATION 0] IMPLICIT OCTET STRING (SIZE (4)) 32
fLf P Huhk, & XA OCTET STRING K%,

(3) Counter::= [APPLICATION 1] IMPLICIT INTEGER (0..4294967295) it 3%
KRN, AN, ERRERD, ERRAME 221 FE 0, BN 0
¥im, VST T ERRR S ABEFE T

(4) Gauge::=[APPLICATION 2] IMPLICIT INTEGER (0..4294967295) &3
RME—ANERBY, HETM, WD, HREBHEKEN 2241, 5iHESFRN
R RSEBRAEERE 0, MRSUELE 221, BEIEM, HERBUTHFRRE
fETER M BA P R A5 .

(5) TimeTicks::=[APPLICATION 3] IMPLICIT INTEGER (0..4294967295)  R{p
RIS, WHTEE 1~22-1, Ll 0.01s NBAER, WERAEASTE (Hlnik
B3 FHRE HALE RN E.

(6) Opaque::= [APPLICATION 4] OCTET STRING A iEBAZEIBIR4nFIFAHAL,
A RFMEERE. XRHEERIEHNIE OCTET STRING 4, BHHLANREEMAE
XFhARL.
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1.9.2.2 EEEHEMO

BER B =N FB: 178 (tag ) F R X T IREHHIFNEIEE X EE B E (ength)
FEREXAERFBRMKE: H (value) FEASEFMEIE. Eik, —/ BER RIBE
FRE—4 TLV Z x4 %, K&, ). S/MFEEHR— IR 8 MALAAR, &
¥atnE 1-119 FiR.

KHE g firfirdd % 8 firfirdd

Cms e

8 7 6 54321

RERE | PIC BES
00 " Universal
01 Application
10 Context-Specific
11 Private

B 1-119 TLV $#EiE

1. HFHEFH

REFBIHRESRH. ARESMEEEHTRG. HE(mE 1-119 FiR. 5%
KA TR, F 45, X4 2BREHHDBINE 1-119 Fir.

BSME 1 P/C IRAGRIEE: o RBMARR, | ARWELE. RBERLE—
PomE R, HAETH A BTN FERME. MAERGHETRESA 8 frfr
AFARERTHRG. FTRALBBMHEIFETERGIRNY, BHUREEMERN. NRGFESHE
0~30 Z [8], MAFESATUIAER 5 MR R. SRESKTI0N, HFEFERRATE
— AU ERFES . XNRERRSEFZERNE— 8 AMAN)E 5 NERE 1, REFR
R4k 8 RITAREBE— M, BRANE 1. XSS 8 MO AR 7 frERE—
AR LUBIRES. FAE—NEL 8 M HARRAAEN AN 0, XN T FRIFRE
SHRBKERE.

2. KEFE -

KEFRARRREFERN S A, BEMAFRIKEARDRETTMD, K
BEREREBA LD ATERR (definite form) AT ERKZ, (indefinite form).

WTRERNK, KEERE—IRE 8 IAAR. HKEFBRRAEFE 8L
freamt, WLARR/AT 128 4~ 8 MM ARMEFBRIIKE, XEFRAERR. EEnK
BB MBIl o0, TTMNEE 1 MRKENRIS (L 0), RIBMERT
e i, U 7 A EE AR, fltn, L=38 KZRBA (00100110) ;.
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LEFERIEHEKESH, HEKERTRET 128 4, FAHKER. KEX
BREFBHE-DFHRAELE 1, i 7 URFEEAS OFHRARRTET B
KE. HPE 7688 1 HERBAER, XN THRTRHT B. EXMERT, K
HEBRTRERNB KR 1278, HP 126B AARZMEAFBRRKE, XEREHBT. A
MR, ERANEBRAEBRITHS B8, LS 1A G4 8 M aAmE s i
HBERENAL. Fln, L=201 M4F%E (1000000111001001) ;.

YARFRMKEERDNTZERE, WEHARHERK. PMhEENFHUAE
G530 8 PLAT A SRARICRIBIMLE K. PHERAMKEERE—/ 8 ffrd, F8ME I,
BIMZEILKO0, B (10000000) 5. 24 8 AL RARSGRE, FBAELEN 8 A4
FFif.

3. H¥E .

NAFBH 0 NEREA 8 M AH N, HIEAERBEIEEN A R EXT S 01347

4w,
AR SR RY J2 fT B 25 Y 9 . {8 8 LA F 1 A 8 B A7 4R 4R A o 5 A5 /R {8 FALSE,
W 8 AR 00, HEA/RMER TRUE, 8 fi{i#R FF, mREFEE. B, HRHE
TRUE K482 01 01 FF; 7i/RK{ FALSE WI4R652 01 01 00. HHPE - FENWERTRMR
AR MFRAE (UNIVERSAL 1) B, B AW EHSHKE R | AFY.

B AR RGN R R AR, &8 Al — B 8 A HAR. BHMHF
TR FIFME R RS, IMBA R BRI EEM S —F T S LRI 1 i, 5
TERE S MBI 1 AL, LTRSS, RIOEEENRDCE Y, FATTEE
ME—FHHAAMNE _FHNE s 2 084e 1 IR, ASN.1 I HMhEHE KR
WIS L HRPE, '

19.23 ERERLEH (SMD

2 SNMP Pl BT S BE RS — BB EBISRE (MIB) #,
WA R AR SMI AFREX. SEEREMEEAEUT=ANE.
o MBHAFR, EINRNLT. SMURANEERR MRS & LN, Fraxtsl
R, SRR S E R SE Y A LT SRR MR T i%xt
2 IS SAT R
o MBINEE, NMAREMEOER. MRHEBRTRANRMSEERTN
F4£, FIRHa4r% SNMP OBERT —E MY k. ERFENREL>EEQRE 4
AFEORE: B FRFR, RENHZITIR.
o MHRHGHT. REMGEIEY AT EELIMRERE—HD, Mk, SMI
B T MBS BROGTER A AR,
BB S SO FTRFR I R B AL . — A VRO R A P S R VRO 6
B R, MENTHTRSANT, MENLHTETREN, WERRNHLEE
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HEEENE. Bk, #HENEAREERENNALAE, TREXT —/HEN R
EZ S ERE ST

1. FREFRIR .

SMI BB E R BT S E B AE B AEEE S E R EERRIT R, WA 1-120 fiR. X
BREHEMRET OSI MEX, ERAMBRFHRITETBLESH. BRI F
RAMFMLFZHR A NERN. FEFEAE R A ART FRBRZREENSIFR
RN WHRHENYZRAHBERTE, RENSIRRFRART — 575,
AR “.” SRk .

P a0
ceitt(0) iso(1} joint-iso- ccitt(2)
org(3)
L@
internet(1)
directory(1) ant&) experimental(3) m'Tte(‘#)

mib-2(1) enterprises(l)
I 1-120 MIB # &I ZH

EEMORTSR—AERN A, BELHEMNNEFRRESE. LTHFALE LN
WEREGFHEEXNSR, S EGFHRENRRRKEERETRRE, ERERER. W
RGEMEGENT — NN ZARDZE LHARAESZ PRIITE.

7E£ MIB FE/N X REPR T — P RIF AR (object identifier), LALfrAxI%.
FHEFRFHERBEXRSG AN, BiikaAFEASBEATHAN RN, o
B 1-120 Fia, MR EFWE, B—FF=ATR: B EiEERRZRL ceitt 7732,
E ErAn AL 4R iso 43 3T joint-iso-ceitt 7332« il H R EE(E BERLE iso (1) FH
THEX, HPaIE ISO AHAHRE XM TFH org (3). E org (3) WRATH—IT
W R E BB AR dod (6), MEEZT AT HIFH1 A internet (1) & X T BT H Internet
FriERM, S8 7 EENMAXNTARNEENS, ZTHE IABA—EFH, K%
EHRIXBRARATFR 1.3.6.1. 7E internet A FEXT 4 ~FH: directory (1), mgmt (2).
experimental (3) F private (4). ’

SNMP & X B X R 2 HAE YT /4 internet T, internet I3 RIRIRFF &
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internet OBJECT IDENTIFIER::={iso (1) org (3) dod (6) 1} -8F 1.3.6.1

B SNMP B EEX S EIX SAR AT HE R LARTA 1.3.6.1 FF 4R, 7 LAFESE X MIB ) RFC
PEREE L TIX—RU4, ML internet {EABRINMIAIHIZ, WHRIFIRFFE LA FRK)
BFRAAY RORFIRR, WTFRs.

mgmt OBJECT IDENTIFIER::={internet 2}

mib-2  OBJECT IDENTIFIER::={mgmt 1}

system OBJECT IDENTIFIER::={mib-2 1}

sysName OBJECT IDENTIFIER::={system 5}

2. BREREMBEX

1) f&HksE X

ASN.1 ROBEAC By RAEER, FITREX—MhEHEERE, ASN.] BHREFERH—
SR s SOMMEL S U . BB U R W BIRB A MR RRRERK, HEXEAE
BHaRAEERSE LT, BHIEXNEFEAA:

<moduleIdentifier> DEFINITIONS ::=
BEGIN
EXPORTS
IMPORTS
AssignmentList
END

H 9 #) moduleldentifier i Z, HRBWE—-NFHUHMKRE. EXPORTS 44
FAT5E A aT LA H A R BE{E . T IMPORTS ZMME T M p ity SCRM
HAbBR P BEIIRN.  AssignmentList #- A ABRE XRFTERE. EMEEX.

2) BER

ASN.1 ZEIREE T AR “HR " X E L ENHE, MIB SRR RAEE ERR
EX. X—PIHNAEXENTE ARBRNBER S =EARNAHETS.

o HEF: ASN.1 IRULM—FpRaHE, BTFEE.

o FEN: AERBREXMN—NE, RE-NELOAMES.

o FUH: FRAGRHENREEE NPT RTIFAERN L, X —FFREH2E,

E5E XA T

<macroname> MACRO::=

BEGIN
TYPE NOTATION ::=<user defined type notation>
VALUE NOTATION ::=<user defined value notation>
<supporting syntax>

END
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K& macroname REMBF, LHALEBKRKE. EEXHIHRR (TYPE
NOTATION). %7~ (VALUE NOTATION) FI37# =43 (supporting syntax ) =&§
SRR, MBS REER, BRATEEXGPEBFERBERE. X=3F54H
Backus-Naur {808, HA— M AAMERBEEE X PHERRSHEHPET EE
#l, ERFR—AERRE ASND KB (WHGRREIFAED, HEME T 28 AT BNER
8 (MBEREIMED . WTREEXTUEMELRMAR, S HRBRE. H—H@

Y AR S 5 SCB IR 28 BU AR Jﬁﬁﬁ#ﬁﬂiﬁﬁﬂﬁﬂj%ﬂﬁu 5 SUHI R 4 2 3088
KR, XHmEEELMEERL.

TFTHRHE A RFC1212 FI%FX %K H 1% OBIECT-TYPE FIE X, H—EF@/‘%AS‘Z

et

OBJECT -TYPE MACRO::=

BEGIN
TYPE NOTATION ::= "Syntax" type (TYPE ObjectSyntax)
"ACCESS"™ Access
"STATUS" Status
DescrPart
ReferPart
IndexPart
DefValPart
VALUE NOTATION ::= value (VALUE ObjectName)
Access::="read-only" | "read-write" | "write-only" | Ynot-accessible"
Status::= "mandatory" | "optional" | " obsolete®
DescrPart : :=" DESCRIPTION" value {(descriptionDisplayString) | empty
ReferPart ::= " REFERENCE" value (reference DisplayString) | empty
IndexPart ::= * INDEX" " {" IndexTypes " }" | empty
IndexTypes ::=IndexType | IndexTypes "," IndexType
IndexType ::=value (indexobject ObjectName) | type (indextype)
DefValPart ::= "DEFVAL" " {" value (defvalue ObjectSyntax) "}" | empty
DisplayString::=0CTET STRING SIZE (0..255)
END -

TYPE NOTATION &4 7 NF4), HAH 3 MRLEN, SN Faffiddgur
AEN, REERWT.
e SYNTAX: RRXFERMMBRIBETE, 7E%LHIPREF type B ObjectSyntax
K&, B EERAOBHARBNHER. BNE:

ObjectSyntax ::=CHOICE { simple SimpleSyntax,
application-wide ApplicationSyntax}
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SimpleSyntax 23§ 5 PPl FI2E!, T ApplicationSyntax 45 6 Fp AR,

ACCESS: 5 X SNMP HhiXvi MMM TN, TEFRHEGTAFTRE
(read-only). #%E (read-write)s RE (write-only) FAH[A] (not-accessible)
4 B, SR TR . AR SR B ST I 2 e SR b e I 19
X B MM VTR T, B .

STATUS: HMEHERENFEMNE. REFHPEXT LEH (mandatory)
FMEEN (optional) PR SZHFIEE. TTA (obsolete) IS EFFHESTHEM HiIR
HEALFFRRE ., MR- RE VBN AIEEE (deprecated), WIRRZHTLL
XTI R, (BERRBFRAED R RN .

DescrPart: iXAFR)REER, AXFHANRERNE L.

ReferPart: XA FHMHEALEN, AXFHRATTSEERM MIB Bde XK
IndexPart: M T 58 XRWH IR T,

DefValPart: & X T3 SELHIENE, XA FRIBIEER.

BE—#HSREMFEXAN, B BRIEER.

3) EEBIIENX

SR RERERREEXPHER (M50 W ETEEH, BERR—1
LEREY ASN.1 KR! (MANRE AIKRAED), HHEME TR ATRAEMES (WEERE
MHED. ESEB (Bl ASN.1 KB MEXERRNEE, REREEXNET, BER
B SCE R R4y TS H X F e RFF.

tepMaxConn OBJECT-TYPE

1.9.2.4

SYNTAX  INTEGER

ACCESS read-only

STATUS  mandatory

DESCRIPTION

"The limit on the total number of TCP connection theentitycan support™
s:={tcp 4}

EREEE (MIB)

1988 ¢£ 8 A, fE RFC1066 T AT TH—HBEHR, BIANE MIB-1, EEFET 8
MRZA, 29100 PR

system OBJECT IDENTIFIER ::= { mib 1 }

interfaces OBJECT IDENTIFIER ::== {mib 2 }

at

OBJECT IDENTIFIER ::= { mib 3 }
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ip OBJECT IDENTIFIER ::= { mib 4 }
icmp OBJECT IDENTIFIER ::= { mib 5 }
tcp OBIJECT IDENTIFIER ::= { mib 6 }
udp OBJECT IDENTIFIER ::= { mib 7 }
egp OBJECT IDENTIFIER ::= { mib 8 }

AR RBEERT MIB-1, ZEAIIERNERSNREFIECEIFERESEN
SNMP PMXBIEERY. AT, FAALE, —MREREEHERRH, M— A PMKEERSE
mE, 100 SMEERBRFIBNMMER—/DES. '

1990 %€ 5 H, 7E RFC1158 A% T MIB-2. MIB-2 5| A T cmot. transmission. snmp
RXEAFRONRA, Ny BT MIB-1 EHHX R4,

MIB-2 B TSIAFIMN R, BEIATREFHANS, EI1E:

o system £330 sysContact. sysName. sysLocation fll sysServices iX 4 X} 5.

o interfaces 4 IR XT % ifTable #1141 ifSpecific X .

o ip AR RX B ipAddrTable ¥ I ipAdEntReasmMaxSize Xt %, XX &

ipRoutingTable H 3}l ipRouteMask X%, T HifN&EX % ipNetToMediaTable.

o tcp ZHH 4N tepInErrs #1 tcpOutRsts.

o udp AIBIMEN % udpTable.

o egp HP I egpAs X B,

#£ RFCI1213 7, MIB-2 #AIEBIT R4 RFC1212 F#IH5E MIB & X, X—30#
{# RFC1158 %% RFCI1213 ZELAF A TH# T 1547

(1) s, {Ff MIB BRE&HE X, FIAT DisplayString Z{HE4H,

(2) 5 SMIMIB 1 SNMP B35 7] FaEA M. FlannEEM (depreciated) X5
51F, MIB Al LAAiE LA R EZEERIR AR HERRER . MIB-2 1, H at A
Xt BATE A FTEUH IR R .

(3) BT BHCAER L. ERHNNEFH MIB WHRRE RS ik e
HE.

(4) BIELE R & AR ST MIB BHMIEIR, GIn7ER A scil-al LR 2 i E R 3
PR IP HhhkFBE h & .

EEEBENSE —IRA MIB-1 Bl E44#7E RFC1213 & X MIB-2 FTE,
MIB-2 fRE T MIB-1 KX RIFIRFF. B 1-121 B7R T MIB-2 HI45#.

FERAME, MIB2 88T 11 M, Hd, thtFHd at 3) CLEFT 24,
I H¥#BE#E RFCI213 MFIBMM K, CMOT TR BBASERRE. w5an Bk
RINE 1-17 Fims.
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mib-2(1)

system(1) snmp(11)
interfaces(2) transmission(10)

iemp(S) tep(6) udp(7)
B 1-121 MIB-2 PA R %

£ 1-17 MIB-2 WRBER

FRLB R i R (=
system (1) RABEMEEER L. MR
interfaces (2) MO RE&ER AL, TEAE. AEE. 5
ip (4) R P LWMALETER BoSE. TReE. #Ei. 3%
icmp (5) F Y ICMP SLIALETTE R BCEE. PERE. wEE
tep (6) RYH TCP LIAIEITRE B B, PEAR. HRR. &4
udp (7) F%+ UDP LM FEITER BE. ek, 0. &2
egp (8) R4 EGP LBAEITHEE BOE. fEfE. HuEr
transmission (10) RS FRMARENERER BORE. tERE. MR, %R
snmp (11) RGP SNMP EBLHETH B ML, PEAE. ML, % &4
193 ﬁﬁﬁ%%ﬂ%ﬂ
1. SNMP I

P S EERPML (SNMP) B2ETRITAREEMNEEE (RE®. TS, %
HAF. THEHLE HUBS %) M—Firihill, ©R—FNHEMIL. SNMP EREE
H G A T MRIZIT, RMHABRMLE E LRI ML R R, Wik SNMP 36 1E
FiH B BRSO MK EH R IR AN M4 H 8L IR 8. B 57 SNMP H =R 4 SNMPv1,
SNMPv2, SNMPv3.

B 1-122 451 T Internet MR EERMARGH . BT SNMP & SCHNHEBMYL, BF
LB T UDP $3EM RS . [FiT SNMP Sk 8N FHRFRILRS, SRERR
JEEEN R IR BT R SNMP BB TT, AR UDP iR &%
HE,
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B 1122 HRRMSEERUNERESH

Z BT LA UDP UMY A R TCP MY, X EE N UDP &R, XHELIMSE
BARSKBHMMMEAE. BHT UDP ARMBATEE, BFLL SNMP RXASEXR. X
#t, 3F SNMP LR DR EANMEE(E B ERR A BN SER IR &%, W BHRSCRN
ik, it 484 PET )

SMERETEE TTENS, HEEESEEERTEE (community) (&,
W 1-123 firn. A& ELAREN2RFRE, E—ESNGHNETR. —Bk
WAEABEARZRGETAFZRIEMRL, XETTUPNEBENEEGS, RFE
s P B e AT LA SR AT % R i SR

) | Mgl |

 ManggeN,

B 1-123 SNMPvl fIFAEREZR

SNMP #E T 5 FipilEIEEIC PDU (BHLE SNMP #30), FISR7ES BSR4
b 1] R ‘
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(1) GetRequest #1F: WREBRLRR—AHENSHE.

(2) GetNextRequest $#1F: AEHBLRBERYWSHEAN T —1S8E.

(3) SetRequest #:1F: WENBHUBH—IHENSHAE.

(4) GetResponse #/E: REIF—IHEISHE. XMRELRBABERRHH,
ERITE =M ER mN . _

(5) Trap $#/F: REHBEIHRBMRL, BAETEREFRERFRE,

AHHN=MRERHEESERNAREERERHE, FEHNREMRMERREHRERS
TEHEERR, ATHARR, WEH=MRESFEMM Get. GetNext 1 Set $1E.

1-124 #5327 SNMP 7 5 #p4ROCHRME. EEE, ERREERERRMEO 161
FREEM Get BY, Set 3L, T 7EE B FRES & R RANIR O 162 R4 Trap #3C.

SNMPE R SNMP{CERER T
‘GetRequest T —

GetResponse

GetNextRequest

GetResponse |3

SetRequest

GetResponse

Trap

1-124 SNMP f 5 Fhift Scifk

SNMP & 5 4 ] GetRequest MIHH SNMP R MR B2 PR ES R, SNMP 1
H LA GetResponse 14 . 8WIN GetRequest. AJLIZHAISEIEE, MBLWELE, R4H
BEIEIEEBITRNG, REPHNEEOHS%.

GetRequest 1 GetNextRequest 45 & #ERE AT LKA — A EHHM B . GetRequest
BE— M eSS ; T GetNextRequest U iFRBZHFH T — A%,

¥ SetRequest FILAXF — MR ZH P HISEHTEIEAE . SetRequest AL B %
MBF, RE—MROEFER— S HbLEIT R P TR,

Trap Bl SNMP (&8, 2 SNMP RRERZBAEIEEMIEF KM E. XEHESHE
B A RERET —MEEEMF, QHORW. HRERS, FEGTHANKER LS.

2. SNMP 30K

SNMP HICHF =5 41%, BIAJE SNMP B3, Get/Set B#E. Trap ¥ . &
BY3%E. SNMP R 1-125 Biow.
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1P ¥t
UDP BB
SNMP X

AILSNMP R | GetSetiip | - TitMEE: |

Aoy | semee |TROA | i | 2PN g |2 || 6 | -

PDUREY R | Trap 203 | 452 |, B
# ikﬂ 1P | (0~6) | {8 IR | 4

rap E HREE— ]
H 1-125 SNMP X

1) A3t SNMP B #

A3t SNMP F=AFE

o JRA&: BABREFEBRMRBESH 1, 3T SNMP (Bl SNMPv1) RFB X 0.

o Ak AERMER—AFHR, EAXFHIEMRBHEEZ ANHXO4, FEH
& 6 N ERF public. REMBAWE P HEAHER G TETRE, B

BH 23R HTEMS HHRE,
e PDU KH. 1R{F PDU MIKH!, A 0~4 PH—MHFE, HEXRWNE 1-18
BN,
#1-18 PDU ¥R
PDU 38! & ®

0 GetRequest

1 GetNextRequest

2 GetResponse

3 SetRequest

4 Trap

2) Get/Set B &
WRIRIRFF (request ID): XEHEHHBREN—MEHE, RBHBERE
GetResponse 1 3C At K [B] Wi SKATIRAT . B EIFEA B A F S AHEE B Get 3L,
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XL SCHER UDP 451, SERENEREIE. HRIFRFHERETHFERYE
HEHIE 2 6 U IR [ A RE AR SO T IR — M SRR 3. .

EHRA (error status): FAELUERREIZ AN 0~5 P H—/HFE.

Z4%3] (error index): 4 HH noSuchName. badValue 5% readOnly fRIZE45ET, H
REHBERZSHEEN B, CHUFEANERREEZRIEFHES.

3) Trap B &

b Centerprise): 1HA Trap 3L H M4 BT ZARIRF

Trap K. WFBIEXNEHE generic-Trap, F2HFK 1-19 FH 7 .

. £ 1-19 Trap HBFEH
Trap #58) £ ¥ " B

0 ColdStart RBLEAT T 1Ak

1 WarmStart REIAT T EFVHEN

2 LinkDown — A EONTERBE L MERE

3 Linkup —AMEOMBECRAEE D THRE

4 AuthenticationFailure | M SNMP FE#E K FAA —MEKAEMRT -
5 EgpNeighborLoss —A~ EGP #0485 28 3 A MR &

6 EnterpriseSpecific REHEXNIES, BTERREN “fefE” FKigy

F$ERIE (specific-code): IREAMRELH & XHIRA (35 Trap KE% 63, FMA 0.

A& (timestamp): 89 B REHERVIIAWE] Trap & WK EHE FKEHE,
A7k 10ms. Flanet A1 1908 FEAALEREMIAILSE 1908ms K4 T & HHE].

4) TRHEE :
7 SNMP #, RJRAEEA R (Get. Set. Trap) ME—MHBT. MREH
HAERH—AMMBELH—RRENRNE, BUURE-MEEERFEHE, B8
TR —ANE BB NME. KRN BAIKRE > M4 HE RS iR,

AT EUMEHNERATH, P& SNMP ] PDU #8857 —AM BN EFBR. XNMNF
B X LM —NSE T RXEN R ERR. % PDU RESHNREFIRNE
F, W Get #fE. I FIXFEM PDU, BRI BT RS EFRPHME.

3. SNMPv2

SNMPv2 MU EEF L F=AH1H:

o ¥4/nT manager 1 manager Z [A) {5 BRMHLE, MMZFAAAETELEH. &
th1A] (intermediate) manager 384348 ¥ manager FI4ES, B4IN T @S 2 B R ER
BE#.

o BUTHEFERSEH, MRt T —XKIEKEHIEHEES, BERAXRR.

o HRTEEMEE BEE NG . AIESFMLHML_EIEST, W OSI. Appletalk
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FIPX %5, EHEBHBMEIHNE (BRIAMETHIE UDP).
SNMPv2 SMI £%f SNMPv1 SMI f1giif, SMiv2 A#EFEX RN MIB 24t T Fif
REERICR . EEhNREX, S X, Bame s Ran.
1) & EX
SNMPv2 ] OBJECT-TYPE 4N T HHIAE. E 1-126 (a) A 1-126 (b) A HI%

H T OBJECT-TYPE % 7E SMIvl 1 SMIv2 RHIHESR, H 430 5E (AT A SIE 5] RFC1212
5 RFC2578.

(a) SMIvl # OBJECT-TYPE ZMHEL (b) SMIv2 # OBJECT-TYPE Z i HESE

1-126 OBJECT-TYPE %7E SMivi 1 SMIv2 A AGHELR

b

2) fPuE X
SMIv2 & =FE BB,
o MIBHHR: B&—HH XHEE LM E X MBI HZ| T OBJECT-IDENTITY
%:#1 MODULE-IDENTITY %.
e MIB —E(#EEB#k: {#f OBJECT-GROUP. NOTIFICATION-GROUP #I
MODULE-COMPLIANCE % i B S8 B 8 S0 B0 7 T M /N EE SR .
o fRIFEE S ULBAMEER . Fl AGENT-CAPABILITIES % i B A8 B S24k W 1% SEFR A RE 7 .
3) i#EsnE X
SNMPv2 $£4L 738 a2 R i % & X NOTIFICATION-TYPE, A& X F# &4 HIR
it SNMPv2 SLih KX M5 B . /E8kH OBJECT FH)5E X T 8418 54+ MIB XJ‘QFF
5. FEMS 54 H NOTIFICATION-TYPE % & X HIHELE.

NOTIFICATION-TYPE MACRO ::=
BEGIN
TYPE NOTATION ::=
ObjectsPart
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"STATUS" Status
“"DESCRIPTION" Text
ReferPart
VALUE NOTATION ::=
value (VALUE NotificationName}

ObjectsPart ::=

"OBJECTS" "{" Objects "}"| empty
Objects ::=

Cbject| Objects "," Object
Object ::=

value (ObjectName)
Status ::=

"current"| "deprecated”| "obsolete”
ReferPart ::=

"REFERENCE" Text| empty
Text ::= value (IA5String)

END

H A, ObjectsPart £FJIEIFH), & XGNHEELHETEEH MIB X ZHF IR
B XS I EAFISAE PDU I variable-bindings {512 HEY . —RAFREE
R AR E IR AR S BEIRF{E B . ReferPart th RA[IEW 4], FikRSE£ER.
4) BER '
SNMPv2 & B4 R eEEF TR X 5 ER01E S EAFREF R LR SNMPv2
HMit, RERATHFY, WITRIINZIIFS]. SNMPv2 RS HLLTFHK.
o 2 FRHBRFIA RAT IR : XFFR OB RV KR read-write. 7E1R B 1R T X
R fAEEH, P REE read-only HFF R,
o AFMBRMERATHR: XHEFFEHETREET, FEEEERARBT. 17
BT B E A .
7E SNMPv2 R {5 L4957 INDEX B, AUGMENTS T4, {HEREEH 1.
AUGMENTS FAIK{EA R RS THYT B. AUGMENTS FHIMGIALHRELEDE
SR R AR EE I BN Bk e L FE, FRERAFEEFEICHENITE X.
5) SNMPv2 #R3CH
7E SNMPv2 i B AT LI£i% 7 5 PDU. & 1-127 #R 7 SNMPv2 PDU fIi& ..
EAEREMNE, GetRequest. GetNextRequest. SetRequest. SNMPv2-Trap. Inform-
Request 5 # PDU RHSZAMRAKEN, HABATLLEYER error-status 1 error-index 7
M FEYE 0 9 Response PDU IR . XTI H RN T Hiz> SNMPv2 sSEATFHE
ALE A PDU A FHK.
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1-127 SNMPv2 PDU #5=,

4. SNMPv3 ,
1999 £F 4 A RATHI SNMPv3 FiirdE, B8 T 2HMTEMEAR. SNMPv3 EX T —
FIELE, FISRiE% 445 SNMPy] 8] SNMPv2 J$ A Thakdh . SNMPv3 R — 4 %2
£, BAEEXHALE K SNMP T8k, K% SNMPvl 1 SNMPv2 £4t24 5 i
Ihik.
RFC2271 %€ X i) SNMPv3 (R &5, 43 TSR EAR, aTLIfSihsm)
FREEmMBES. KFAWT.
o ENMESR: EATEZFRERSE, HTLEFERRRANG, THERKEIRD)
b, NEEBRUGARMMETHEIME, HETAMENTETEX.
o FFRMELF: W LURYE T ER .
o HAMIF. BEZMRALIEL,
FEXITE, X SNMP MEREWESET T ARBER:
o HAMASNERRVEEMAEREMBAHLE (BN SNMP),
o BEER R EH AR SNMP L1k,
o B4 LR /BB RENE MR 6 ST URS ) SNMP K14,
o REMSERERN/BRRBRENA, FRAEGSNE/EER~EENHN
SNMP 4k (LA4EFR 9 SNMP i 2 EEE RN EARLE).
o B4 EE /B, &%%‘Eﬁmﬁﬂtmkﬂmmﬁ‘%ﬁ‘f fEAY
fih S FH () SNMP SE4E (DAZEFR D IR B HG).
AT RBE—HEL LR, SNMPv3 EXT — /Wb MG REHIESR. BiEH
ﬁmﬁ%##ﬁ?&%%“ -
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- 5. RMON

TR WM (Remote network MONitoring, RMON) &% SNMP #r#ER EE X7,
REAMNEEHNARNERTIENEESRE. RMON &7 SNMP HIEHE{ERE
MIB-2, "EMRHEHE X EBNERNEERFER, EANZ SNMP &4 TR T M
HREBETIEE. AEFE X LU, RMON &AM SR EREH T LM
A

IETF F 1991 4= 11 F 247 RFC1271 £ LT RMON MIB, % SNMP ¥ i i) $m i
TT3R$, ¥ 78 TEEFRE MIB-2, EAKEE SNMP PMXHIAM T HER T MSEREM
IhéE, H—SMT SNMP 7 H i K4 M b ErmE s i R .

RMON ##i ¥ B &4 tH RMON HHE{E 8 ERE L. RMON MIB H—AZHE0E.
SRS EIEMAL, RMON MIB HIhgs R it “RMON MIB BB ”
BRHHTEE. B5A RMON SHSEFE, B RMONI, TEAREUAMMERLEI
¥, 3H 9T, FERXT RBIHMMENRE, £ RFC1513-1993 PIA T & HEFH
MGt 8. B RMONI HiZRE IR T — MTZERNTF R, HEREFME MAC

(media access control) EEHE H. M 1994 E£FF4%F RMON MIB #H4T T 78, EE 6

B MAC B2 L 3~7 BiilfE, X ER rmon(mib-2 16)
i) RMON2. EETH RMON HHE(s BL&HAS | mistes 1)
20 NIhREH, W 1-128 B, — history(2)
6. SNMP FiF , e
EMBERRGETD, FETHENEREOR RMON1  |— hostTopN(5)
W, FERATHEMEE . BRI LR — matrix(©)
DRARGMFH, BEEBLTRE SR o)
ST, 3 SNMP IE £ 3% F 1 1 TR 00 R P 3500 | cventt®)
iR UDP/IP KSCIMIINEE, SEikRIRGE{E A% RMON1§ /& |— tokenRing(10)
BIEE, BETREFY, FBHENRLSER —— protocalDix(11)
&—IHSTR SNMP, B SNMP B/REE, it s
78 SNMP HISLBLAL A FT BE. SNMP 7ER R EH R L nlHost(14)
ZGPEENMAWT: RMON2 ——— olMatrix(15)
(1) V71 MIB BS54 tHARRY AR R 1 T n
k. ustHistory(18)
(2) BTV SNMP MIB T L 3K/8 M 25 4 -— probeConfig(19)
RERE RB0R, XN RRE L BT — monConformmes(20)
(3) Waiehocxd S8t & HEAT B IR IR B B 1-128 RMONMIB

HERRMEREMEE, HRSHEITHEMT, HHTRENE, AT RN
.
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(4) 7£ SNMP %8 L7 EECE, MM 3 SNMP-Trap #HX ] SNMP
REMAM B S -« SNMP BB R /ARG B8 SR . MEEE RERMTE
YL LA SNMP ZEFHL, FIAZEFPHLS | NS NETELETEN LM SNMP R%
BRMBERR, NS BFEEEIIEE. ‘

THRHEH— SNMP ZEMSERPMNAGF, HFFHET Netsnmp K.
Netsnmp 2 H 51 M4 X4 LA LLE 2§ SNMP #4422 —, ATUEFESEEMATH.
EENMEEENERY, "l SNMP P a4, HHEE& MIB ERXNSERIR
5 OID £, KEMAEPRINBERNSHME, W CPUFIME. WFRHZE. HBRE.
. SmORE. HRSH%.

FZHESERR, Netsnmp J5. BEIEVE sampd #H58, ERI—AHEEHEHN SNMP
EET.

Bil: SERT AT SR EE.

Bl Cisco #t& 0, W 1-129 FioR, it 192.168.1.4 X & EHM Cisco BRI
192.168.1.1 HEAT M4, ST AP 4K R EE.,

SNMP
manager
192.168.1.4

B

echo --” Router B

Router A ~~Tm—e——ee-mT 192.168.1.2
192.168.1.1

B 1-120 MKg

£ Cisco a8 L, BT snmp server AV A FIE, FHEES snmp manager ()
EH, .

!

snmp-server engineID local 00000009020000089A9E47FF

snmp-server community<8bits FHHMRA>RWSL
snmp-server community<8bits FHHBHA>R0O81
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snmp-server enable traps
snmp-server host 192.168.1.4< RN 8bits FHEZ —>snmp
snmp-server trap-source loopback 0

access-list Bl permit 192.168.1.4
!

FEEEY, (192.168.1.4) Lifid snmp BB HIBR BHAS (192.168.1.1) HIZERHE
TRE, BFKRGES A (192.168.1.1) F|BEH2E B (192.168.1.2) remote ping AIRTE. &
By snmp 4 HIELZE (snmpset), @EMHLE A B HEE B My B ping R, 6
Ea. AX/h. BN E%SS%, #iid SNMP (IR A (snmpwalk), 78 %)3RB]HH IE
“R.

snmpset -v 1 -c private 192.168.1.1 1360144 10908 165101 15165
331 integer 6 (BIF LK)

snmpset -v 1 -c private 192.168.1.1 1.3.6.1.4.0.9:9.16,.1.1.1.16,
331 integer 5 (HEHEIH)

snmpset -v 1 -c¢ private 192.168.1.1 1,%.6.1.9.2:,9.%.16,4 .1.. 125,
331 s “GSR12012" (Wi CiscoPingEntryOwner)

snmpset -v 1 -c¢ private 19%2.168.1.1 1:3:6.1.4:1.9.9.16.1:1.1.2;
331 integer 1 (REWHIH 1P)

snmpset -v 1 -c private 192.168.1.1 1.3.6.1.4:1.9.9,16.3,1:1.3,
331 x “cOo a8 1 2" (®EHMK 192.168.1.2) '

snmpset -v 1 -c private 192.168.1.1 1.3.6.1.4.1.9.9.16.1.1.1.6.
331 integer 1000 (BEHAT)

snmpset -v 1 -c private 192.168.1.1 1.3.6.1.4.1.9.9.16.1.2.1.4.
331 integer 10 (HEAH) -

snmpset -v 1 -c¢ private 192.168.1.1 1.3.6.1.4.1.9.9.16.1.1.1.5.
331 integer 111 (HEFEAK/A) '

snmpset -v 1 -c¢ private 192.168.1.1 1.3:6:1:4:1.9.9.16.1.1.1.16.
331 integer 1 (MUBEFFHAIAT R4 EIME)

snmpwalk -v 1 -c private 192.168.1.1 1.3.6.1.4.1.9.9.16.1.1.1.12,
331 (B FLREIR R 1ms)

SNMPv2-SMI: :enterprises.9.9.16.1.1.1.12.331 = INTEGER:1

SRE A, BRAT LI 192.168.1.4 3X & EHLXT Cisco BE 2% 192.168.1.1 HEFEMZ .
194 RMHEHWTH ‘

1.94.1 ETF Web HER

(T ey B TP BV B gt R g gt Tl n b ke el AT e A
BTHEARRE FERANEFNEEERZLFELIIHINARARAR, MEIHEERR
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fh, FEEMFERFRMRFEELRAE. A THEMBEES M, BENEE
HEH, STEHRANTR —FEEE. HE. SHOFHMSEERE, T Web KM
SEBIERTTUASEILXA HAF. B HMKEEEREA T Web HR. Java ERFM
HEBER, EATNEEERARBELSFERRREAEASZER. FEAMIMMER
45, FHAEM Web S8R 7E MR R LA EREMECE | B35 R RMNEREfE1
W, XHFAIMEEERNBIETEREES, TLIRIFRAREHTEFE
SN ERERE, REUEUAZNSERERRE. S5 THRANERAE, AfkE
& T X MEEERIEM4ES A RFREHNER.
1. WBM 5% ZRMBERTEREE
B Intranet MWATAIRR, HASHNSHORARRBREL, XAKMM T NE
EEMTHER BANEEREARLETEL Intranet HR T HRAKEME. FLANNEE
BAXCETEN LWPERBR#EE. EH—FEFHREERER, BT Web HIM
BB, (Web-Based Management, WBM) 7J UL A2 RI48 B 3N B (i 4T —Fh Web
HYERR, EPREMTA LT EREHBERE. BHUEFERMEMEASAH9. WBM
MBS RR R B EM S, SURSFHNRESE. ZREESEAREBTHE
BAREFMNA P HHEK.
(1) #EHEEE-REEPEERFE TG,
o BI—ARE B (NMS) KA FRESTHE WE RFEREE BITHNEHE,
EREMES TEARLE, IRERFIRENERLSHHERERS.
o MAMMBTHEBIBHLAEREMEW AR, IS EETHRERERER
.
o HR%HIERWEN, ERENBRRLE.
e HTRZMEANNAREREZ, W EAFFEROEE, RITHRETRLEAR
S5 RA%.
o HITFRMEXAARR WHMNEZERE. hil. BERGREEE, MEARRER
43 A8 BY & Fh AL A4 B T RLSR M ML I 28 1012 4T LA R B RS B % .
XEMEARWRTESIE, SHROUE TR RTERMEAE.
o HiTMKEANELNABETENESNEMHRE L, RZTAEARNAREEH
RIFARRSS ISR E . AR PSR & o THRABRHNFFENGHZ, RAEE
H BB T — R i SNMP {RE, MIEEN MR RS FERNLERBNELH
W7, B REEEB RN . Bk SNMP & 7 —piifail, XA MIB
LR . RMON. Agent X %55k,
(2) BT Web IS ERAFLLTHA.
o I FANERL AT BN . BT Web M FH M AT B S E A E AT —
A~ Web D% 28 M Intranet L8 — & M TESAERTT LU BRI HI A SEMLE . 5T
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TFTREEBRENREEERE, F— M FELERNERRAATUNEA—E &
A Web B W R HEHN LR, FMEXEHEVRRSBEREEHTES, &
RE PC, RERZEMBRBAZRE.
o REZ—MMKEREFAE. MATERALMBUERELIMEZHARE &
BI85 B R SR FF R S, TR I 1o 80 B AR MR AG Web 3 288 1T R
1, SERMSEENESES.
o FSEFHRFERAAMIYE. WBM MNARFITUAESMAETHER, 8EFR
RMIRERS, BRRGWAMMNEHL, THHITRABHE.
o MBEHMARGZ M LEER. METHEATUEINEBERRANEERRLEZ
ATV, W R FRANMEERERREN @ IFRNMESEE
BRGZ TR, FHEANRAEB EPRBHAEES, AR—4181%.
ML SER, S IBM/Tivoli. Sun. HP 0 Cisco ZA R ENMMSEH AL
REHNAHERAENEET Web HEANEFHTES.

2. WBM BIERAR

MR EH Web (LER LTI RERHNM,. —FRETREMMEHRNTE, 5—HRK
ARBRITR.

D ETFRBENERTR

ETREN WBM FREEMEERFEZ LBIN—4 Web IR%25, HHEHACHNK
BHF RS ERNREE, MEEETSHET SNMP 8 CMIP 5#& % &8, WE.
T, AEEMEERGFL, EFFRETHEPEHEE. WBM MBI V4 MEEET
SR APIEORNMSEEGEE, G WBM $HEEEE. BBA RSN HER
Web JREBRIE HTTP KRS LM, AEfnis, Web IRE8EEE CGI
WA WBM FZF, WBM MAEEEE B H N HTML B30RIE4% Web RE88,
i Web AR 4525 MR 3 W8S ) HTTP K. EFRENMBE T EZWE 1-130 Bir.

B SNMP (AR

B 1-130 ETFRBERBRIE
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EFRHER WBM HREGE TUEAMETHERZNENIER L, BT 8%
MEERAKEN RGN, RESRSHAHETREERE, Web A UM LETRES
LRMFAERERENVIE. RBEESHEREZFMMEEITA SNMP 1 cMIP, Fit
A PR A A S B R A B R

2) AR WBM MRRTE

AR WBM HFREEW Web fENBRARPEREZP. SNMREFEHDH Web
Hohk, AT A AR DUE IR WA H HTTP YN B ST RS, REMMR Y
FMAT HUOELENET THEBMNEBREN=QNFER A, EACTEEEHRRE
RIRF Ao AR S5 85 F0 B A O P48 20 R 238 f5 (AR IEIT. SNMP B3, BRITIX AR
POTETT AR R S5 SNMP BN & hE T MR — RS, HRRES RN E
HRT BB RWERALEHE, TRET WA SFMET RN Telnet O ERIL S M
MO, BROS7ERIBHTIRLMRTIR FRILIRME. AR WBM FEmME 1-131 BiR.

f BAB AR web BB k&

B 1-131 AKX WBM R E

BMARATRESMHERZWRT BRAMEE, BRETRHANEEED, NEE
HAGTEXRM Web TR, WBAFMBIRA HTTP $hil, FEELSEFN A HTML 55
ik, MEEHIEIMEER AR Web R, BHARTIEAR, REEEERMEA
ARAREMEUER, TEZRTHEVEFRE.

A FRAL Mg, HTRERE[BMA R Web [REB[BUTRETESE ZH#H
REEMLE, KEMMOIHSETEERE TRERSFJOEET TN EA DAL
S REE, TPk Web RS BHEFETAB TRUTRESRKZED, EE
ik R 2% % P VB B B R SE Oy 18

AR Web R4 220077 0 T/ A ZERE KGR EBEMER T PHAZER
AN RELLR B R, BATEBRKOEERENE DV HREUE. dTHPREHL
EMEBERZT M TENRHIEHA R, TIAHR Web [R5 HHVEET ABTASANE
ROEEPFEB LR A5, BT Web HIB&LI T EIEREEIE, B> T 5y A]
AR HERR R (8] .
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LU WBM IBARH £, BEHNEHR WWW R A4t E—HTML.
"HTML B LM T 1 SR Eids 8, JF DRt b TUm g s, BN,
AJLE (30 Java Applet) AT LUKAE HTML TEH. EtH HTML R4 WBM
B P E RO RBEEN.

5 —THFE WBM R B £ CGL BT Web ISR EEVI RIFE T . 2 WBM
N FRARRFFHRE A MIB B, WTLUAA CGLXHRERTEN, 43U HTML T,

%t WBM R, REEMEARR JavaifF. ER—HHREHEFES, ERRERE
FFEiTe, REASAESBERE. BRAEESH TEEIIMAER L. Java HIf#
BRE—EHRN Java BREWL OVM) R &, BTN TFTEA G BEREEZ
o, THEATLISEE Web %25 L, RN AEBINT Java AL, -

Java 141 T —EM M52 & KD R Applet T T Web. Applet BB 3 1£1% E
W8, JH WA HMAHIEL FIBAT. Applet BH RMBEAZAVH, WX A
AR FER Y BT 24848, Java Applet 3T WBM T HIZhASUIE 4 £
—FERNEEAR. B EL B RMSETHEE. SRYRESTRE"R, ks
m R MR AR ERIEFEE. Java 7 WBM P0G —FMHMEE IVM HA
B—AMEHZP, BB LBAT Java 8. FAX—H, TSN ARFRBET
{EEEF MR & 2 (M Bh A% . '

3. WBM fyR2i4%

WBM & ZRNTAUMENRZEREXEEN. M KEMMETFTESR
B k¥ H 5 Internet BB TT, LLER ML A SRR (O BE R, EL B 1k SR &5 7T X Web
REBHSEEVE. HHh, BTFERELR, TREZFAVT AR LURD 04 fihhk T ik
B, NEHAKERE, WBM WE— M ETREBHOFERPVRE. BT WBM i
HEMEOEERF, EMRTE Intranet LHRE AV W WBM R4. T Web
B & 7E A P REEE T R R e, aT URSIR A i . BE R E X
Web RE2RMCLRE LEH 1504k ER. WBM FRHEATNLEFENZEH
JrAHSE, WELTE Windows Fl UNIX #{E RN AR HREW. X248 H%,
T H1ME 58 5 R BT UAAR 7 (0 M P S 2R 6 s HOR SR I BR WBM R4

M B A B RE SR R R BURE, WRAERNBEIRS R MK ST RS
BN, SERTENTSNE. RXsREAmdBtREHEEnE. X
A FRFIFE KBAR RO LA R R, BAZET Web K FR& RIAETEREAHNE
£, XFMEACELBATRAAOFEK, FHBETHRI.

B4k, Java Applet %24 @] X WBM tIREZ ., % Java Applet 577 5 FIH0E
REBEJSCRIMHZT, HRFEEHRENNMGR. RE Java Applet BH — 727,
MEMENETR . BRRANGFRERZIEEN AWBSIERE. BOFEREHT
R, CMREWREIN Applet 5 RENBEAMM. HFXHHARQEARRMR.
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AT EMSERNENE, BOMEEERNRA, WBM EEFFHEAREL
b, HEA WBM HinHEHATIEEHRZ $: —4 & WBEM (Web-Based Enterprise
Management) #7HE, 55—/ JMAPI (Java-Management Application Program Interface)
PRYE, IAER AL IMX (Java Management Extension) .

1.942 HRAMEEWEITH

MEEERGREE T —ARTREERN TR, MEEHERNMNENETEKPER
KB KB TFIXATAMNEES . METERETULTEND, BATULTARRE
B CAssedl. Beehag. P, MARHAZLNAS 0SI MASEinghE XK
M EEFRTIAE, HROEHAKE P RE.

HXMEFENTR, FE WAKT ECHNSEE~G, HFF—L>=RERT
—ERME, SETRKHINTG. SNRATRENMSEREINYL, RO T ERRRE
RIFR, BT —AIRMEEHERATE, NEREE™] HEXLT & 1Za bR
TEMEETR. TEARIMEWEN B -LRFREHEEMNTH S ER2HABMEER
TH.

1. CiscoWorks for Windows

CiscoWorks for Windows & — /21T Web fINEFHEBERTR, EEENH
FeARIAW ML, SRET —EIEERK. MSERELS FHRANBRALETAR,
FFHEH Cisco AT Bl BEHAR. SELRH. P AERY I RFBERE. (FF Ipswitch
A A ) WhatsUp Gold T RIGFIEHRMEITEINL, TIEM, IRGSH|MEAEEZL ML
w&.

CiscoWorks for Windows P& LA F A4

1) CiscoView

CiscoView {HtEF KT E R MAE, B USHIEHEMERRERRE,
HRPNHE R EREAGM LW HEBINAE. CiscoView A LM CiscoWorks for
Windows Desktop 3% WhatsUp Gold F/a3h. WREM CiscoWorks for Windows Desktop
TR, THUAREFIRPEFERUNEE. NRERMORENEREIIRS, W
HEMARE IP k. R T —MREZE, BHIE X ZREE SHITE, i 1-132
BT7R. tn5RA8 )\ WhatsUp Gold T /85 CiscoView, 7£ Network Map TR E MR &,
MRiEHEiAE, B Ciscoview ERL, RS HRWAE 1-132 PR RE.

2) WhatsUp Gold

WhatsUp Gold & —RpJ& T S M 48 B il (SNMP) HERALNEEERTH, @
PlLllid B ERF TaIEMERI SHREREREN AW ATNSE, XA EE, B
HMEER. BIRIA. HRAMERERATIEE, WHE 1-133 Fix.
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erasolt Jitesnet Explarer,

CiscoView

Beiect Bavia

‘fio10102

.‘,' l:A:[,,E,,,,, “;.,“.

mm
R s 4

Bl 1-133  WhatsUp Gold F = 1

3) Threshold Manager

Threshold Manager 1 Ffl F* B85 7F 37 #F RMON #J Cisco &% L% B AR BB (8 K 3R B B 1
B8, DR EMSERNH, MRKIHEIMEKFEKIEES . @8 Threshold Manager
Z 1, WAZ0EST Threshold Manager ##5 . Cisco A RIRML T —LbFise LR, M/ d
AILLAATE X B S8 . Threshold Manager H. 7 LL T ThfE:

o ZFFEIL RMON HAFIERAM Cisco B&.
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o AFA MIB TE B HE.
o AENMRENEANMEORERME. ThresholdManager R BHIX A EOHIARFR%E
RAGERE, HABEDRER4MBEME.

o AzhHN A EE X # Threshold 1K .

o HHZREE, HIHFRUEEANFHHERER.

HEHAEMREEENREN, BEET A, RBEREPHRERSIAT
THIThAE: HARFE—AER, REZBHCABE, HR—PRENMEFTHEE R
RiE—/ Wt (trap), ¥ Threshold Manager ¥ #4T THIThEE: BRRIREREH %
W24, K345 Threshold HMRXBGER, Z/&, HERTUEIHEXLHEMARE
DR IE. Threshold Manager ’é‘ﬂﬁ-ﬁﬁﬂ@ 1-134 Fi 7o

‘ \
glds. .. Templates  YrapRecelvers ([ '¢ !

¥ieurieiivDevice | ¥curent Davis Type  ¥dlabial tj"shaui.ra»’amﬁnazagaé%;wuseﬁs o
| Tvpel” PascAptionTntorat

safintervaiRising Falling Alapm Fwnevﬂmn@f’— [T
S Tt SURR TN AU, ;varlamn ; : . e
i isystem 60 90 9% |70 % ‘avgBusyl admin |{Defaultiadd to
,gavu:e Clune;
!yst‘em _10 5% 70 % ianBusys clfiin BEFEUE '“) o
. c\-.‘cfo;nr“ Fn:mf r;; ) dn;v\m.\—:——hn - c — c - I 1Ffare ait - l:r‘mln "nnF:l lWl ‘i‘ii
@ L I | N2 Intranet |

[ 1-134 Threshold Manager & 2 5

£/ 1-134 f1, Event Log WAEMM X EREAHMHFER, FHLLRMON B&
R EEMIE%& L; Device Threshold & ORISR ER. WELAWHEHEREN RS
R EEOAEI{E; Templates & 0 IR B/-FTH BOARERA e Sl R, o a] LIS HTH
$M; Trap Receivers T 1 0] LA A RGN sl BR U BE N\ B4R EP BE U5 AL; Preferences &
O] B Sk & Threshold Manager #) & .

4) Show Commands '

. Show Commands {31 2 RMEAEEA R & F IR0 S1TiEEE, Wit Web 3%
FRRAT I R ERES AT LR H R A R M R ME B . Show Commands 7E Web
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REMAEAUNKERT XREFTIRAGSFIR, W 1-135 for. BHPEET —
A4 5, Show Commands AT T FIThRE:

o EHE LPATHIERNHS.

o ME& HBEHHER (BERLMDUUERD.

o HERELEREHER.

! Print Save Clear :

— Crm ][ [ cen ]
E1Show Interface infe startup-config -
EShow [P Routing Info ! Using 1080 out of 413576 bytes, uncomprossed size = 2331 bytes
E=Show Protocol Info Unconprossed configuration from 1080 bytes to 2331 bytes

'
E3Show System Info woraion 12.1
EI5how System Performance ro servico pad
service tinestanps debug uptime
&SShow Config service tinostaspe log wptine
EJrunning-config no gorvice pazsword-encryption
fi sarwice conpress-config
Estanuz-conlig |
&al hostnans SINOSOFT
— !
Claccess-group enshle secrot 5 $1SIPGKSNEUC;OSISnEF/ 1IV0bwal/
Elagcegs-ligls ' ¥
laccounting B U o N T e O S #
3] . . AR Intranet
K= in

[ 1-135 Show Commands ${E R

2. HP OpenView

HP OpenView {EABKMMKMRAEE TR, wUUHBIAWEZMEMALETIN
#EHE. K9P, HP OpenView NAMALEHEM TR (Integrated IT Management
Solution) RAMVEERACE IR R RIESH IS, SRS REMI 0, A
$rablb A EMFEAR, ASIRMRSEN IT REMNAEE.

N & TS B 2 s T4, IT FITHIRR T BRI LI N bR Ch
SEE P RAtRiERE. B AN, 2N ITRE), B2y —NafEERNPE. HP
OpenView R—IRARBERXN~R, EERTHNEEFEMAZALEERSANER,
HFEENAHBEEE—E, BE— 1R —MBNEERE, ANEAVERERE
{1 Internet BT ACERIEIE IR T), S TFAMZH.

HP OpenView WHMRAEE BN IREMHAR, HMNTROITR, TEAFRE
SHIfE. HP OpenView ®.1ELL FThEEEL:.
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o —EAMEMALEETE: HP OpenView Operations.

o IhAEIRAHRAEH: HP OpenView Reporter.

o MRBIHFFEMMEGEEE: HP OpenView Performance.

o HAF LU TIAER: HP OpenView GlancePlus.

« RUTTETERALETHM SRS AR GlancePlus Pak 2000,

o MRS SHERE A GEF0 o] R #E AT B E K HP OpenView Database Pak 2000,

XEEHRE K, HEXR, ERATIRBANRENNAEEYE, iR
HRLEMNERMNAMASEEHIIGE. UTHN LRIHREEGE— RN H.

HP OpenView Operations for Windows ¥ 2 IR &85 8BS AN ZHEW A OH T4
Hk, BT LB RSB R RAWKESEESE, T ANER i SBHTRE
FEEFRHAEMBBHEE. &8, SUTARSAEHTER., EHBEGETH
SEMB I RBEEREITEREM FRIFRRES.

HP OpenView Operations for UNIX & BV BRI RI BT B, BN REIEHIH
FHRE . EAFMARMEHBRTR, SR, BHMRE IT HFRARE, R
BANBANRAEE, EXARBTEVTIRNE N BENERSITHR. EREN
ZEHEELERT MR KTIEE, ESHEERNIT REHTEE, FRLAHE TENME.
SR, T BHEA, BREBIENE, BORBENRARRE, RET SWERLEF
. REEHIZT.

HP OpenView Reporter #3427 IT SRR ELEIBRYY . RIE. ZRAKER
WEBOTR. CRELTIRHENATEFIRE, B3)% HP OpenView EEFH XV & LIk
B SRS A M TR EEEE(F S Reporter {F3R £5 AR B Web JI Y28 K77,
P RETTiE] Web J ARG A LBIREME . FFILLEHERIE HP OpenView
RIzP, FVREFTRENBIERMEERAR T REBREBRTE.

HP OpenView Performance & — 3 KNG i AL G B A M. TS THFE
RHA—RAMBER B RB RGP EH, CHEKE. SENERRANA. BuE
PE. MEFMRERGNREMERNESEE, HiEXEREATEERRINHIAFH
MIE R, BESFAE AR N A PR R RS %5 HP OpenView Performance
AEAR BRI RN, AdX—FE, TEARTURARARI. Hid
EEBUEEIAKTE, WHETHERR, RERFRATFRETAMER, FRATUERBE
FAFARE, RN REEANIMAXNREIE, X RETRRRSEMA P B R
N, FNEFERATRREEIY BRAEEEH, NARMBMTHhHRAHTEN
SEMAEE, A, HP OpenView Performance $IE A LI B Fpig i, HTAERR.
Gt BRI TFEB RN A, ATHESRTEMQEI . BREARDRSER
X BEHRE RS AR EEER, .

HP OpenView Database Pak 2000 ‘B ¥R, RS2 5HIRE R AER AT AT
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B, BREBANREEREGLHTIE; AR ERALSHEEES R
TEE: EERNXBEMFRREHEREMR: R4t 200 SFEREIEM 300 BRHEE
HRA . FIF U 7E R %38 | 19 Database Pak 2000, AL R RBISIEFE S A%
FIREHERR B, UUBFIEE— B, REFEMHN REMBIEERITER.

PA_EBUREEMRT AL, NArE2EmiE—R, hSVIRERTTHEMRATEBR
Ji%. #lin, HP OpenView Operations A Ll5 Network Node Manager. Reporter &
Performance &4 A7 —i2, SE2HE AT HP OpenView RFZ F, FLFE#HIAK HP OpenView
BORITREAPREBHEG, X IT RERMELAMEE. ERHBT HP OpenView MAMA
GE BRI RIAE IR KRR, HFHEAP RPN, Al
AIUERFYE K, H HP OpenView HIMN ARG T F XK KRB0,

3. IBM Tivoli NetView

Tivoli NetView /& IBM AR ZE LM MBEE TR, AR NETRENEEU
B, IR RREE. RN SNMP il Mg /&% i R & T
AR, W R4 TR AR RIS TRE, AR RATRNETEAENERTER.
NetView LI sEREME. AIfEME. R&MRBUIIFF, ETH LATRENSHER.

ifiid IBM Tivoli W EFHARTE, ATUEHMNIBEIELHEUT —L&,

1) MERHIEE .

BRI SRS IR A R P A I EE A T RBEE SR . Tivoli NetView RE# BEh R

BRI ATE IP 45 45, QIEBR RS, B, IR%25. PC &, 3 H W AERIRFMEEE . NetView
PR R RILE T AUTFE R LB B R R S BT & 4k, 2 SRR MRS E
nwné. B 1-136 & Tivoli N E IR BRFAM.

Bl 1-136 Tivoli M EFERYR 4 BoR F LM
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NetView 4% SmartSet FITHEE, SR A EHRASHWEETEN R MR EEES,
Blin, FAFRT DA EE A B fh AR KA — B YE S — > SmartSet, L5 X IXLLEE HES1ELE
—HEREE . SHME RWET BAFE, Tivoli NetView SmartSet N EEFE TINAXNZ,
THERRAFRBREMAKBRESRSE (KSR Cisco B H%8), SmartSet BB EHERAKS
ZEMHHREIAZIMA, BmHRT ANERAEHER, ATERBETRANE
HER.

2) MEHEEEE

PSR iR E B R S ERIRL, PERMN DR RIT RN aHRE, &RY
BHREZSFERRAMIRE, 3 A& HEEAa SRS . Tivoli NetView
FEALRIPILE TP 4R M5, (8 4R /EF T8 i mT DATRGE 7 (b R LXK 158 0 L HA ER B i) TP %
FEHBEEE R HRRE . MG AR E NI, YIASFEVEM L5 i,
NetView &K MZEFH LHARERES, HERPEPBZRETRLE. FTREE
BARERISHT )

3) M iAEEE ’

PMEARTET RMEENERER, TERRBX MELE N v mmm, ¥
4 RRAIN R E . Tivoli NetView HJ SnmpCollect ThRE, Fil% B zhFEEE KM EH AR
£, mIP KR, FRAHER, HECHE. ZFCHEE. samp HES, FREHNLY
BE, BT KA BEEA R R A R AR I EE S U B BhiRfE. ATUURBERK
F R BRI R g4 SR HAR AR AE S, W LU X B AR R T R R BB ERL T,
DMETFREMAT, W 1-137 Fiw.

Graph Interface Traffic - jgeui |

Enois He Novel 2000 Adapter,.
Packets Transmitted Novell 2000 Adagter..

_. W

1-137 PSRRI T I B B
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Tivoli Data Warehouse Kf 24 W48 G B SR IR Gt AR P B Jh SR L HANRR A4, BREEHEBD
EHEN G KB HE B oy &3 o] LA (BRI MG TR IR, S E &R
RANERALB SRS .

4) MR AER

Tivoli NetView EF & ZHMEERFL 22—, XiIFLFARHER APL %5
ERERAT HRES RS, 1 CiscoWorks. Nortel (Bay) Optivity. 3com Transcend
L EBHTER, MTEES— M NetView (] Console Xt &R MIL% & & BHTNEECE .

i {EA Tivoli NetView 5 MR i & B MM WERL, FEA LA LI E M
%, MERE. MEERE, RRRIRMEHMENER, ATZEERETa] P2 Mg .

5) HEMRAE

Tivoli NetView o] LY # 5 5 X AR EH A A, ARKMEE AT USEREERR
Fiu RN RS, WHRANREENRENSERINEP BREEK.

6) Web EHIIhRE

Tivoli NetView i it Web Console LM MV EE R M. NetView Web Console i
PRET—ARiE. JRENE, UERFTUYRMERENRERS.

{£ 8 Web Console B] LN SIAT bl im CURAS . BRI B8R IRZAR. MAC HubbR&E%, F
BT R EH,

7) ¥ MPLS HHIhAE

NetView 7.1 3ZRX MPLS R %& #JiR%], FF8EXH 5% MPLS HI4E 41T B #.NetView
af LLEHE LSR (Label Switch Routers) # % .

8) ML E L

IBM Tivoli Switch Analyzer #&ft5 — R E R KININEE, RANCEE_BERE=
BB EEHEEANREZRANRR. ERAXESHT, TREBFELE— P Fakrim0
BR—AB_EHREM (LAN) Z£#L E3E P FHAR 0. RS H5b BM
Tivoli Switch Analyzer 4 J& T IBM Tivoli NetView F1 IBM Tivoli Enterprise Console f#
REARIR 4 AT ThEE.

9) BETRE
o HERRHE_ERIADIGLUEB=EIRINEMRIREL, Tivoli Switch Analyzer A
EABTARTHHHR T LR —NMUEREER TR,

10) BEfLER

IBM Tivoli Switch Analyzer B¢ 8L — 2R &K SNMP 55 B3 RIS —
BB EMIRBMERXR. EFZEE, Tivoli Switch Analyzer AESEIBIRAIHIAE
Bl WO, REEBES5EaNE=2Ri %R, Tivoli Switch Analyzer IEME =
BRHEE£BIANERSE=ENEEMEE, AXREUER— I E_BERE=Ex#H
i EHNESEERME.
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11) JTUKERAER

IBM Tivoli Switch Analyzer SZ{P&EPHITIRGH, X T E N WRARIRAIZBLT AL
HIFERIEIE . MEHERMPPREM T B SBETR N LT FiTiEmmR, X8
BRAE TEAX £ 5 FR O BRI o R 1% B I 3B 48 SR (8 L REAT SR 4R 3 . Tivoli Switch Analyzer
RNk S e Y58 — B HRIR B R B BRI T XA A, EXERERBTREZED. %W
O AEEA R R A B

12) =&, BEMET

Tivoli Switch Analyzer iZF#R{ERZH 40 Tivoli HIER K T L E T HERBF
AR, VREREREIERIFEITIR.

4. Sun Net Manager

RiE 2 P AHVIR S BRI AR R R A, w4 B s E T B st B A
f. RURHE. XMERETERF —SHNEEFEFEARXN P EMERSENE
. EEFETUAFERLEENMIME, BENHREIEHCNIE. MK,
RV ERTE B THRERAET MRS . i, FE—REFRETFEZRAN
AFENEERNIHH. ATHILIZNMEE, Sun AFIFFERT Solstice Site Manager
F Solstice Domain Manager, {132 %F Sun Net Manager 1 Cooperative Console HR
P 4B E = 5o

Sun Net Manager #4345 & H A 1 R B E MW —1H. Sun Net Manager AH W T
o

D oA EHE

Sun FRAHREE, FEMEEER: SRR RONSERAA AELERNEE
SMBAHPE: SEMERFRATUSPANENER, LEMCTUALEY: BWREK
EH AN, B Domain Manager FIEGBER] LIRIF R, SENT A EHEE T,

5 Sun Net Manager it RPC 538 ) Agent HRFHE . HEFREHEN S, W CPU
it Agent. B R Agent % FEEFIIERTSR, AR Proxy Agent (FBFEHD.

Proxy Agent 24X EHERLEHAERM, ELURA ST RNEER. ML
KB B Proxy Agent 365281, iXFh Proxy Agent X P R=JFH M. MEERK
## (polling) BB, WD T XEHETTH, HMinT B MERETERRW LG
Proxy Agent XiEf2 Agent 34t T/ M LAl fEff4: ATRBEAFBEKN Proxy
Agent, W[f Sun Net Manager ¥ E{T RPN R, HW DECnet FA FDDI M4,

Sun Net Manager Agent 1 Proxy Agent 5N Ff2FFi#iid RPC (ONC/RPC) Hhisli#fiT
5. Proxy Agent 3§ RPC HiBHRE R U RFTREEMAIINYL, ET'E, Sun Net
Manager 7] AEH/MRFIRIE, 0F: BEHINERNED; MEREWATHNL. BbE.
Hehs. ITEDHL. TEMFPC: MR, JURMMERSE: RAMBERERE.
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2) hREH

PhEEEL 2 B Sun Net Manager il Cooperative Console 3t FISEHLHT, H E BRI RE
BHRIAMEE. ERMSHPIIT. MAKSAIIT. BRATTE—ASDEA R
FHARHIBA A ETX, SIMREPHE ECHIPNERS. B KRR RA AL
H. XREXZBKXAMBBELFRERGEE, BEWLEKR, BHaTLihx%E, EEW
LIRHE S AR MSF AN RE, BIBE 3. X.25 RSG5, BIRENASET M EA
BRI RE R ORERE, AR RIESHERE FKPRFK.

Sun Net Manager 2.3 MBIRHL T 5 A ERBEHHERA TR, TETRETIERL
RSB TR MR AR . Sun Net Manager 2.3 53 T — M idedt. &
FHERBIME (event-based actions). —PMHULEXNFMGRE, AIBR—MEERERN
BHEk. BEER LU EAEEE HESOERSE, DREISET kBT,

Sun Net Manager 2.3 AR —EK W& (W Cisco BB R/E—MIEFRMBZFEMH
k.

3) 2M3 R SNMP

WA Mg TR R — A TEEE B AT M TIFRHE . Sun Net Manager 835 T BT
FHEAR SNMP HLE, THEAAWEE SNMP HBF (rap) AFRRMLAESESR. ERLH
HBLMERRT, BEEB45IET)IHAh Solstice BLIE Solstice K& L, INTHEXT IBM K/ EIHL
TR —AHEE, Sun 2 FIAHNFIMERTTE LI SNMP 2| IBM Netview &1 .
Sun Net Manager [@B]3537#F SNMP v2.

4) RERSENEEHE ,

EFFAMERZEF, MEEFBRENREMHEEIFNEE, £EE Cooperative
Console Bf, REURGLYT MIEHIRUMERFTRLEIAEZTEIENASEBEME
XfE 8. 55 Cooperative Console iBIRML T RiEiSH S HITHEE, B —BRHMNEFARR
B R A THME, eI 3/HIRMEE.

5 AFIR

Sun Net Manager 11 7 TRBEE, S HFREARRANEHNERRERE. B
ALK F 4L THRESEMEE THIESR, IETRFEGHEN T L.

o EMI%|4 (management console).

o I T HA (discover tool).

e Solstice Domain Manager IRFiHE5I T &.

o IPX #3 T H (IPX discover).

o JWTH (browser tool).

o BT R,

6) MARFED

* Sun NetManager BEIREt TP TR, XRHUETHERETLR FRAETLARZ=INA
HEEO (APD, [ AP TET APIFRERA. EAMELKM TR, Uy E Sun
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Net Manager [ /* THKThEE. X=/ API 4512 : FHEFZ RS API (manager services
APD), fREEfR% API (agent services API) F¥IEEE/#RME API (database/topology map
services API).

1943 MEEENH

PriBf “PMEMARLER”, ARNZEHBEARR? FTARGA, REMR
ZEBHEEARNES L. M F—IMHEAMNEIRSE, MAARBRPRR, AMSSHT
RARE— M EBFRERREER. S TFAVEHREME, WATRRRY RS
REAEE. MERENEHRE. RERHIFRHAXBIMARZL. KHKNSENRL
FHERERENASHFREETEARRBENEFHAR IT BiR, SEMERE. R
2. BIEES. RGBT HE:

(D) WMEPRHBRERBER.

(2) WD RG] .

(3) FRGRIEBKPIVERE.

(4) LR KRR B3 E.

(5) REBVRLELE.

(6) {REELE RGBT,

(7) MAENFZ R

(8) IT AL EIFHAEFIRSE .

Fltm, XF—PBERERESRBATHAR, XEMNTREAERESR, WE
JBEARK PC. TEM, MEBEEFHUENL: HIIAR, WalblEd-Hpo, thar
DATEH A BANERT: PEEAR, nal DAFEEBRR |, tha] LLZESMER Bt B i F e B4 e (1 I
K, AR R ABMARI N BREMARARERL HHEE, X TR,
A UM BAR JLAN T 2% 8 (6

(1D BEEH. RENZBLE— X RAEREIEV AEERN, =L B
KIFFREWERY D& BUSLRSCFREMBAERE, AT LLE T 41057 87 U 8] e A 8
2SRERML.

(2) BEHME. FEFSHL/EXNA—GBER, FHFTUFH & K EE
Bl R ERE R, MAHXRMIIRETTER T WLt 8.

(3) &2, AFEESEXEESNRENN B, RRELTREN LB
WRAER MV A IERE . FHRIENE. FEVHRLAT4LE, ERHFIHE03
TEBBAEN RFREN—BERE, FHBEEEGMIEEERNEXR, BRUA
BT AT R IEIR &R . AT SEREEFETARMM BN ARFMESEH
B E, e SGXLEARR B IR Z A BRI H R .

B, BAERALAZENEARERAFTEMHSRRREFRERKY 2000 F4
B, FINELTARBERT 60 TN XEXHREXRR. ZA0R, K% SLA, &%
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R FIRME AT FIME A 98%0 TAERIA]; #EHATEWMARRRECH 60 IRFNEIE 10 /1K
foth, R IE] R %N T 3s/8TH: BoREER ORI 0.7s, SCREZIA) 1.5s.

XRE R, HNMEEESEEUT —RRA:

(1) #R3% SLA RS & .

(2) NHBHREE, WRESR. SERE. BRALEER. BITo6R “BE”
R B

(3) MEMRALGEHE. KERE (MBMKRRLE HLetE. BEE0.

(4) AFEE., #HREHE,

(5) KBRS HERMREMIEMDIRS .

T HRFRREKRTE LN, FNEEREAENEMYRATE, W
Emiky. LK. TR, BERREREEE, Eik, AR RENTLAEESHREE,
HEAMNEES RS,

HTFRZEWMBE RN, TERREE. BREOTHEUREITHRASEE, ERTE
B TSRS, TEER. FE. FENSHEE, BEEARBHERNER.

CWMAKFERRRS BAUEN GEBMTIG. KEERBABRNE S AL EHRE
AR ETHHER. S TERETEERFENER. A, TRRETLALE—E
IRIEE, UWENARBERMERENL, UEAYEME. KEENLEARENTL.

SHRRZEESAEBN, EIRARBIRSH. REMIRUESLHKE SLA. H
B, DUXMIhAE R f B A RS B A H . TFER — N THRERNE QR AA R RS .
X B A R RE REXT TR B RS BTV . QoS MREE. REXERER
EFREFENBE LTI, ERSBEFMRSHFAZPAEEDER,

REREEIE MR T RETARAR RN AT KT ERGEY LHARE, BN
HEHNEANFAEEBUT AL TR MEFERERM. BaBN. S,
RENA. HIMTEURERERE.

(1) MERHFERSEU.

BBFEN H AT RO BERAE XHFRZ RENRSHESFER. BW 3
ViR AR R, WIRRBER TSRS, T8 TSR HNREH TR
4R, BEith, SEHUMRITHEER KT 3 B SR HEAT S HEBTR B L.

(2) BERHN. '

BEM R EABRAEE ERRTHENZSRMIN, BifERE WA T AW TR
SRR RIS EFEMRERE. BETELARLER TEMHTIEE. EEnN
W 2 PR E R SR A B R U, 9 e S T N R R R A R R A

(3) BEfEE.

HEEEARERMGHEEMS, XSBBE4AUAEERE&EFRRSER T /E5
RISM AR, BETLUR A MEEE T &M, kBRI =4E NS
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g,
HUENHAPH R R R EERNTIGE. ATRLE AR B IRRR AR MR
L, XBE—FEEERT BRARES S SBREEMHBHZRBXER.
(4) BEENA.
ELE N 6 F P R T MR B B U i, QEEIE‘Z%WU%W.WTILW%E’C:
o HXRMHRFEMEMNMEER. WA SNMP #REMRBFE, AR, HitFEN
ARP £%., .
o HIFEIRIMUKAEE . SNMP W Set IREFARUTEHGEPHEEFR. X
BHEMERZ—R, BT SNMP MEZEHE, FE] BmHFAARATFTERREHNBSYIH.
o MUERAFHITRE. REMERRUATAN BERRARERURREAREN
TH, 3fAMSEHTEN, APTURREERFRFAIERSRRAS, in
{# A Telnet.
(5) HmIHEE.
MEERFLSHA —FEENGRLNINRNIIGE. CREAEEDPNERTIES
FEXMEHRFENREERFR, FAGFEMNSEHETEREEESD.
(6) HEREMAL.
HABI LA T LFRAT e &, 5!@@&%%11 MEBL T2 e X
o GHITHE E R A E AR RIEFRE A
o EFIEME, AERPITRERREME.
o JEITEA AR AR 2% 11 e 18] I SR A s AR S 1A
HEEEE K H MR MEME NS BB EHFHER, RERSHTRYE, A
C PREFEOMNSEGRS, CEERALARERSRSNENHTFIESE BIKR
HZ LM RN R EAN KR, HHATRERE,: ST B8R4,
BRI E EE SR E 1 W & SR BRI A &t &, ﬁﬁﬁ%fﬂ&ﬂ%mﬁﬁTAHﬁZ
ik B s P i o IR 4 A R S B T BRI O

1.10 BRFREHA

1.10.1 FEABESHEEAR

1.10.1.1 QoS B

EEFMEE S, REFAEFTR QoS. QoS MR LIHT ATM Z#Hbl. QoS
B XAHEIZ5: $X QoS HEHEARIER (HHMMNE. #3). ZRE. HREKXR. F
m B X QoS IERIFAREFA . ESEZHEMME, Ml RAREKE Qos.

QoS 7E IETF HE XA “A set of service requirements to be met by the network while -
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transporting a flow”, B RISR7EMAEMEBRMNERERN—RIIRESESR, RETUELS
fERMNTTE. #i3h. ZERE, FREXK. FHEEER.

HH$MA QoS RIEFHEAN N EMNAH M EN EMNARE —RFIGER R
PYRPEEE, BOEE, JURAKNERNE. #35). FRANERE. BIHBEEMLE
B QoS RIEFA K R F 1 HAh L IR Rt — RIIM SR R IR I 3ER . #
WERMOIEERE. £3). BEEENERE.

BEXEEHFARIANEHEHREREN, CRESRARSTHEGEEM
. SRIT LR A B A RR, MIEARNREN ZENES TR, BIEAKN
SWMER A BTN ABARER, EANSKENRBFENXR, BE5RTREEX,
MAEHBESE.

4% M fn i shil s M R . B, WRARHEAFGEEEN UL, AT
BRI HIRMEARRIER. MUBTHSKERFE, :IAm%%UAB@&%EﬁﬁkE%%
R, REENEESEHNRE.

5 QoS MBS RERE B (CoS). HNMEMFEAMNARLIIARASEN, H
SN CoS,

IETF B T MRS T B M ) B Br R S ARHEAL 7% IntServ 1 DiffServ, BE#
WIGEREME 4 RS .

ITU %F QoS MBHMBI R A RELEE, BEMMERIHIE 20 H4E 60 FEK,
BN H QoS FEREIEMELARIF LML BRME IP BARERMETRMAA, QoS
BEMAREBUYT B, XF IP QoS M8, ITU KM T —RIIKHEIERE (BB, £
fR7E ITU-T E 800-E 899 &% (ABfEREAE: M. S, BisE5MRD . XE IP QoS
BT R EEEER . LSRR (SP). BEMSERME (NP). Ar5aEWE
RATZ A BELEIRMEH S BERERMERNZ RISIT SLA, %M SLA PHEN
RS ThEe M BEIAR R RS AR . 5 IETF 25T IP QoS M€ AL, ITU-TH P
QoS REFEMLEE QoS, EHHFEMNAE QoS, bMM%LﬁmﬁEﬂ%x IP QoS, A4
IP QoS FHETFEIMBEE L&A,

TRk R fE47#EPr4: (European Telecommunication Standards Institute, ETSI)
ITU 39R F o5 S msr abi, FEHAMTARHNTTRA R IP QoS IASULEES,
BRIk ETSI X IP QoS M fIHREEA EFN ITU X} [P QoS MIEAAHR, HWRMNFLEEE
B, ETEANAMEEELARE M. X— AT ETSI X8 ETR 003 (R4
FRAMSEEEEKERES) PEH.

ISO 1 OSI M8 -L 2 thil AR R — B R v B AL M 5 R sR i S B il i 4047
SEMMEES#E, £ ITU-T X.200 (ISOMECT7498-1) HhEX T LEHIARER, x4
BRI T — BB E X (RS, BEBRE S B0 HHKA-L R Y
MR B FIBES. 78 ISO/IEC JTCl-SC21 iR % BEAHESE (quality of service framework)

www.TopSage.com



248 Py BRI BT TR

AT B A ART T #078, 4 TS8R QoS HEBUMARX 55 % #9 QoS 52 X. ISO A
HEPNBRERZA MHERRZFRFERGSMBIRG IR, HIHAFERS RE R
B, B, QS ARAERTMEENNAE, EFETMNENEMMUERZE, R
BHRSH T B B0 E RS R RIMEE . 1SO X QoS )& X 7] LAFE# IETF, ITU, ETSI
KT QoS & XHIHEHIEE.

1.10.1.2 QoS %33

B 27# & QoS i & B fydnHER LU T — L.

o ZENFE, ISO/OSIHH THT ODP (Open Distributed Processmg) A
1 QoS ##l.

o EME, ATM RIZIRH T QoS EFIHKEEMEI.,

e IETF RFC2115, RFC2117 H ] IS (Integrated Service) §I DS( Differentiated Service)
R, HTH O Internet 1 QoS #EHIMEH,

o TEUREERRE, LIKMZEHIRH T 802.1p. 802.1q LA SBM (Subnet Bandwidth
Management) ZEkRHk.

Wi RS REERFNEREAREB S A XRLEN LR HEMNENHEORS,
ERARAR. FRAMFEHRRSHRSHAR, SREEXRLEMSHMEE. B
XAERAA—H, XEDRENFHR QoS HiAMU MR AR ERN S ANEALET
k% . '

wlm, FEARBROSAARE, BT LRARTEHHE QoS ZHAR, ER/RLET
HENHABRFESTEARAREBERT RN QoS 28 & X Rr-MERERH. ERHEEKTP,
QoS ST Fi fE F 1 IR R R EMHIEHI S, tLn7E ATM QoS ZHLL cell
HBAE, FTRREIR cell KITEEE. cell MIER. cell FEIH cell E R KL, WL IETF
i IS LA packet JELL, BTRAHIR packet MIIEER ., packet FIZEIR. packet K3} BN
packet MIEREE., RENANASREEANAEFFEEEIAARL LEIT, BEXT
B (RERGE. NEES) MRFEEBNARMIEEN QoS 23 (thim 1S0/0sI
RN A BRRSRESHRHE) KEERTRGRE. oA REHNTEREFTESE
LEENA QoS ZHHEEMEN, FREACHRELIELEN QoS S hEE
FifERK QoS 28355H (Fltm, P ML HIEE IR IR packet ZEIRFI packet #}
% QoS Z¥, MRMAMZ M SRR B R Wi B MWL 1% QoS 2%0. W
RIFTE n ARG EARHER | MNAEIRYE F84 QoS Z2EIMFIRTFE (nt1) ! FATHEYE,
BTN TR AL RIRE 24T AR .

ik, BBV 3R QoS MMM ARSL, LAHREVA—H QoS #EHR (QoS
framework), iX—HELAIE QoS FFZ LM (QoS architecture) 1 QoS FVE42% (QoS
specification taxonomy). ' QoS ARLEWTHIE QoS HXRMERNRENRE S
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sk, UHEBIERANHARNRL: M QoS M LKEREMHR QoS SHRIEAIZIH
P E X AMERL £, BY4—H QoS ZHUITE, WHHHE X QoS ZHKIE X, T,
EBRRMAEEXR, BEERIMERNENRERBEAHGZIR, 7 QoS EHAEIZL—
¥ #——QoS BT (QoS mapping). XFMBIMET QoS LHMELLKE A FH —R M
ZEAREH RERTIERIT FREMER.

HTFUEERRE, AIZHART QoS FRFHARKEEY, &M QoS SHMT -
Gi—5ndK, #18 QoS HIHHALUMMME TLMR.

1.10.1.3_ QoS ISR BENE

1. QoS MEBIEHRSH
AT RS RS R =B AT — i R Fe4F.
1) "TRitE
A Atk RIEF F aessE R 1P bS5 nT FRYE T REHI I (B] [A) BR v TP Mb 55480 B 1) ] B 19
Bartb. fEXELL Smin N, WHR— P MEFREVEHERRNFHET 75%, WA
AizbfRIBR TR, BUERATHN, ATAMEEHFHEMSE RS, SREFRE
WEHIHES, WM&, BER R T RENS UGSl A B a5k % .
2) HFkf
ML IP 8 REMEE, TR TFEERIGEERR, NEKEFH#
REBMBAEERI— IP RERRAEES, TEIARTHRERE, WA &R OE
£, DEMEKLSERR.
3) iR
FER R 1P BRI O T BHEH O s BT 450 18] 18] KR » 3 P48 ZEIR i
BERZEWT.
o HEIBEIR: RIBESEVELN LEMTRENEENEE, WEXRF EREERK
#5124 Sms 4§ 1000km,
o BEBRGEEIEIR: BUBLEMEBEDOR THM MG GER), YEREFRKT
R ROEE R (In—> 100Mbps 9 EUKRI{XIE T —4k 2Mbps 1 Q88K ), @
2 7 A e I R I '
o HANBRAIER: MEN A EEEANNE. X THhE, XAABETHHR
BEAL, BEAFEENREER, FRERER, BLBEEaERIMEmRO.
o HEBAREIR: BT IP MAEMZHEANBIESREMF IR, W ARHRAR
i o O RERIRFERN, XHFEEUR R A X FIAHM A BERE £ HERAZEREL R
F AT B FBOE B 7E R D 4t 2 A .
o B3 BIBREHW—ATHY A (BEHES) WY —BE (hop), MIEEAEHIN ZERE
EHBE KM m, FRA OEEEAXREITHBE, EHE N EE %
22— "
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4) ZRE

ZEREEPRAERNSY A ZFEERN ZRN PSRN P M LE.
LS. HNRd . SdEFRAM (TTL) i, ERMATEEAE.

5) EEHFY

R FRIBE—RUBEN RIREA, BX P SARNESE/ P SR ER
- ZEfH. BT P MERARTRERTERR, BERRMHEANEHAOREOKFES
IERBE R BEAE, TRl MMEHEETREARR. RSP I miE& RN RRKE
HAERFINGIAR, AR ERENRTAR, SRK IP S RE AR, EHik
TREEX P ASAEMEAR. 4P EMNEADEZEBIREE O, F41E/R P
BREER, BiEE).

LRRSHBERIERSEOFE. NERETHRENFTRIFEEMX. NEAT
PR RN AR RBIESHERS KR, XERRATREN. EEEFHHE
MWK, BMERETRIORERE, REhel LB ZERERS AR, EUELN
BIERHM, HAAR BRI EHE W, ER R iE S HE T Rk SRR FIE LA
Mgk ERERR, H5BRIEMRRSRERT LB B (RER.

2. QoS B}

1) QoS EFHER

HAl IP PR E&FARHER QoS FHME, AFMMRIGHNSHEHE,

—AREEERILIE TMF 59 TOM (Telecom Operations Map) %, TOM 7£
. BEFHERF (TMN) i 4 BEHaEm L, SENMEEEREMTHERRIERT T RAErH
R, FIES IP MEHEE. EXHEEF, IP QoS BHIEEWHFEHRELI. TOM
EHERERRABS A=AE: WEHHE., R REML SR I EEAP
# QoS ERALEBIMEE S, HITHNMEE; WH RS PHEITA QoS, £ IP QoS
BEMEEYE; WHITRITAFEHEEAT . TOM SEEEE R AEERMRE
H13E RIR AL QoS W& KIS TdE.

B—AHEERE IETF RHME T RO EEER. XMESLRE PSPy —i e
EHRR K, A (policy). MEBEIEE TR UF—WEHERE, FRFIHRE
BEREPR, MR ARIBIXLERE BFHETRSERE, AT REHMNEEEESE
£, FHRARRE QoS BiARMRMM AL —H QoS BH.

2) SLA B

PB4 2R MY (Service Level Agreement, SLA) RFAFE5MERFEHEHE (ISP)
FITHXRTIRG RERWI. ISP RIE SLA KX H A REENFHRES M. SLA
S ABENERT. 55 SLA E—E M AITEEARTER, SRR (i
FRRE. WML 3% 3hA SLA REMERHRERDEMAE SLA 28, AR
PEHBRAAE. S8, KESMERHAFRSE SLA, T3h# SLA TATHAME.

SLA PAEFFE—AREAFE RN (Traffic Conditioning Agreement, TCA), SLA
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M TCA BT L LML, ENHIHEARATH R ERFSFRINGE (Service Level
Specification, SLS) R IFFMMFE (Traffic Conditioning Specification, TCS) XKEiR.
H ARt E B 7E SLS 1 TCS MM AEE X . SLA MBHEFRHEAR SIHRANE
BRI, -

3) QoS HIHEH . '

£ QoS BHHEULREF, WEXMAFHLEHTEARS]. IntServ 7T LUET BFETHE
FKikF|X—H¥w, {H& DiffServ it 7 AL TLin B o i T IR TR B A2 gzl A TR uX
AN, HILT HHEAE (Bandwidth Broker, BB).

BB Lir LR M RETESE, SREMEHRINTALERRESER, B8
PR B, 3456 SREEAR 55 2R UE RO SRR REAT 4035, DiffServ R [AMB BB AT
SLA th#, {# DiffServ RE% STHLNG B3R YR MFEHIR QoS . X487, BB MIBFAREL -
I QoS BHEM N —NEEIHY.

3. QoS HRE

QoS PIBRR— A FHWMRERE, EMEMEZANEFRMBRENHERRSHE
1855, BAR, MEK QoS #fl. 4dr. BWHAIHIMTEE QoS WEMKHF. QoS WE
BARMLETTE, ERUEIEPIRRERE EFRETRNE, w49 0EsHREN
B WEFE; BRIRREFTEHLE, XA AETHROHJONE. REFRUE,
VAR Bt B AR . QoS MEMAAMN ", BEMNEHRIP RN, FIE. E8E.
WRME, MEERIR, BONAEERIEIEFSERNE, UAKRBSBHE
.

QoS WEFHEI#HIIBA. #rH R QoS WE, ARAWHBESE, ML
HHXARFHBERT, FAGESLEBRBARMECES TS, ofUHERMNEHRT, %3
MR AT AE . BERREYIE. BERRHEE. MR LMEBIW R LA, EEETL
U P 4% o B R 28 A TR SRS B b 2R A . 30N QoS B AAIFHEENEN, ©
A LU tH 4R BB R PR Aededs, MEAREEX B B iTousE, AT ENSFEER LA
FREER (MMERH. RERE. EHAES).

4. SLA. SLS. TCA ¥ TCS B EX &

HRKER, REFWLKER, TEBIREZNRS . RER T EREH M.
HARFLS, BEHEKE. BE S fE. MEFECESEE, HEH
LIEMFEER (EAES)D, REREHWHHAFE, b B, MEERE (R
BT, AREERZIIERSN, WTUEERS R, BERZHAYRARE.

A, WTFMERSE, FRAATUEERNY QoS, N THEALRSE, R GE
E, BREKPKES FXFRREFELRIFOREEUT. B2, 5T QoS k%,
I H RSB R A 5 MR 2E HRUEN QoS K FEF TN RR.

FEHEERANERSFFEZ0, FERMMETHER QoS MEKF. MEER
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A RRSIEAIRMRS (BARED. EFEAMSRSN, FREAEFBANNIEE.
ERAERERN QoS Mk (XWMEF—RBMBHMKR I SLEFTLHRHE QoS
RGN, BELEESERAELABE—MHERRER QoS REFH.

fEEMAE B HREFH A BB QoS MRFHH MY SLA. SLA IR RAFERS T
. B, FAEA. B/ UENESEEX 8RBT S RN #E T 44505,

7E SLA HHARBE S BHA RS SNV SLS. WEBETHHY TCA RERIEESS
S MR L S5 TR AR AT R (IR R BARE AR/ . SLA PRTHE
QoS Jk %5 %4 R FL Ui B U B A0 80 2 WU S B IR IYE TCS, TCS & TCA KA S -

SLA. SLS. TCA Fl TCS HIAHEL X R WA 1-138 Fias. K, SLA & TCA 7 SLS,
SLS 3% TCS, TCA L&¥E TCS.

SLA TCA

SLS.

B 1-138 SLA. SLS. TCA fI TCS X%

1.10.2 IP &% QoS ik

LA B Internet AR M AEEET (. BAMEIERIVERE CSCEF4EH E-mail) &
. TP P BGREE— R LM M Z, WA AL BB (0 TCP) Z 8
FIF SR BRI AT SEM5 . T Internet WHHIHRE X QoS BHIMEHE AR, B
UBEsESLE, REPURAERSEHTERNEHMNER, FREMSEER
FEHRREERRSE. B THROLERN RS HBHZBHIFIRIE, XHIES P A5k
KB AR AT AERS (best effort service) .

R h Bk % TS ARR AT P RS HRIRIE, T IETF %ﬁ QoS HAR, I
R RERREBIAIREE, FEMEREIIFEEMNRS, HRRIEFRSEETR
HHRSE, XABAEFORIMAERSE, HURET —MER GERFER
(integrated service architecture) . HEE HMRTEET IP MM PRHt—E RN RS
FE. 7 IntServ PG EEVEH AP R HHMEEMELS (elastic traffic) I
i#fEN S (non-elastic traffic) o

HHMRBELSEYEZER. WEMEN, ERE—HEENKNH. FERER
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AR P e B A IR R T R B, B R B RRIHRE. B, HMEKHEH
Het, BRABEBEERENMERZIL. BET Internet £i& &H 3B ELFH.

THEREEWSI IR, R, HSINERRR+oEUR. THENNRAERFYE
BRRLNE: “BEoARARSHAENOMNG, BAHaBMAL” . ZEXET. WA
LRMEFREREBFELFHOLBYG T, EERRFRBENAAFHEEK. BT
Internet BN LA G WS, 1A RIEMSERH .

1.10.2.1 &R (IntServ) {KF

1. IntServ REREIEHI0AH
IntServ [ H M REET 1P MMEPIRERS FE. IntServ J7 BIARYLAEM 4L & 41
SRR S AR MRS . ntServ FH B AT ThAEMRE RER A4
o AN X TREREEN (MARRMMERNITABMER) » IntServ ERX
— AR ERAT I . 05 PSP B i 28 3L Rl 8 B R 88 1 BE IR SR fRAE
ERERERE, X MREASRTFEANLE.
o BREMEEREVE: AUETHFEARMNKREHESH (MAMUERR/DRIE) K
ER L. Fin, Btk OSPF v LIET QoS k%M.
o REHE: IntServ W— M EETENEG VAR EER, EXRBARWH
AR,
o EFMME: MRFAHFEBHELEMHHOEN, HEBOFARENRZEF, &
EEAEMFEL QoS RIEN, FIEANERFKBAERSFARE—NEETE.
IntServ HP & | 1{E RS FEIEHIRS (QoS control service) X—RiE, ©REIEMLE
TERENRE REZEHEDE LENES, KPREOELENR AR &M
.
2. IntServ QoS A 7ERK AR LAY
#E RFC 1633 MfEF 5 T IntServ ¥iAf k7 K. B 1-139 2— N BEH 2 IntServ
ARG, B 6 MH, FEHAKFRTHRRBSNERIIGE, KNG/ 5E
AHEHRT, FEHAIBERBETHR. ZEAKPLU EM—EThRE RS R IIEE, H%ki™
AR ThER BT FA R — e R 4544
o PIRTIEEBMY RSVP (RFC2205) : E & Internet EHI{E4WH3L. i RSVP, A
FA[DAF M S REEERIERETN, EMBEMRETROESEME EHRE
BIRA. XHPTRTENRE LG —BEEET, XA BRIRENERE QoS
fRIE. RSVP REMKTIE, EATFRIAER AL AREEHE,
o BAEHl: H—MHBFERE, TEWGRHRRENISHEER. XN ThEEER
BHIWIX XA HBTIH R I QoS & EBH B W T IF T4, XA M ZBHE LMD
Stk At TR B 00 A Sk PO % 50 24 AR 5L T 48 1
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B 1-139  BReR AP sCINA IntServ (AR G5

o HHNHE: MEKEFRNAE, NSRRI, HHREBRNIEHIM 5K,
FNE S EEuRERIEHBIRE, DEWASERZERMSHES.

o BEEGEFEUMICHEE I REEORE. Eitxt P B2, Mk LR IP
PR AMAR, /MU BEAMERS MBS T dk#E, R bl gy
—ANEREHBEEE, EXEAH O ANEA RS BN BHE R T —B.

o /R MIBBTEM LN, EXHHARABREAE—od#ITa. XhE
WEAE P AR, 1P ikl P H&HhE, EEHNSER, FERO
5. BSOS, 4L 2K EHBEIA RS FEGEgRS. X4
ThRE P 4 40 B — Bk ik .

o HARERMAIAEFIIEE: SARERFERET —EMABEENYEEN
SHBFIHAT R RS . BB HA R HRIEIF, HM%RETHRENNEF
. BREBERE TN, BEERHP AR EE NN DS xR
MERNESMER . SARERNTMESRNE, XMIBHHRTE A E
K AREE R DT THERMAR, WRRIXFE, IR R 4B
=i

3. IntServ HIRE 452

7E IntServ FSEX T =FPARFER: QoS fREMRSEE! (Guaranteed Service, GS). Fi%

18R 45 % (Control Load Service, CLS) FR /11fi J iR % H! (Best Effort Service, BES) «

o {RIEARSE! (RFC2212) : XFIRGFHIREFHAIS T, FHBAZER L5
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B ALEAHNTERBEBE. GS RUEREEMPFEHRRE, FT2EAIMEK
HEMERBIEL. BARTHRM ATM B CBR V%, HRENIREX M. GS
BR{fE i ARk RS, AR NE—eRE LS, R{REEM
BAAMEERE BB /ME: GS RHEHB/AER, X—HEAFTF ATM; GS AT
TRHES, CIIEREERAEE FUEAE R IR E B ik, TR BAFIE
mERFER.

o ZWHBMEE (RFC221D) : XFMRFFRENG L ARBRAIME PR

CETRATMAEMRSE . 5 GS AR, ERGEMNHFAERRE LR, HARRIES
SEBHEATEFHIEE. XFIRSEHREX RIS B ERGEE T4,
T ELRE ] LA F B8 R 4 R i B BT SR I Y FH R . CLS A3 H (RIEMI RS
BRI AMRE =L,

o RAMAMRSE: XMMFEHNRUFEMRIE. XHRE BT Internet FriR iy

fR%. MM TG, P RRRERTHRE: &R, é@ﬁgﬁﬁfm‘, BF
Bk B R % bt T M.

4. IntServ WERFKHFEMB YL (RSVP)

IntServ 5 X RSVP A H QoS {54 . #it RSVP, AP AIUE TN WE AR BiERE
Y, EMEMEETEEZME LRI N, XHHETEERR LS B
BEAT, XHEA REIR LR FUBGI QoS fRiE.

FUFH B R T AT LA S e B AE B IR AT P R B H e N R EMIZ ML AEART
SR ERI P B, 7 [P ARG BIBRoh 2 R B2 NE — 1 8 hmas AR
AMRFEFHERFERE. ZPXERE, BASLTAEIMRGRITFEES “BRE".
FriBS%CRSR AT B I TR E B AR R e R AS, EaEE RZMMIE. ek,
BHER. HHHERASRNREGEES, SNEEWHRAOMERIER, Wk EREN
RSVP # B HlFT. IntServ FF RSVP UhMIRHEH BR8], LMETEREN Internet
PIx TR S (LRSS BRAEIEEKMS. RSVP REFRMTEER, Ll
NREFEAFRBRERE MO EHH K.

£ RSVP thiliHLEIP, Bt TR EAR KR, Resv (FE) 1 Path (%42).
Resv TR S BB BME R0, SRR A EHHER, EABRRNY A LAR
EREMTEHFMAL:. XEMCESEH EHBHRPOR THRE, TaERRR
BT AXRETE CINT—AN2Fbhh) ISR RE. 85, 43 TH Resv R EA
RRREH, FEREVESEAE —BIMEMEERURBEH S,

BT Resv RICUA A LirteiE, LidpraPRKRbLS, BREXIEMEHRETH.
SR B ARV D R AR R, HI RSVP 3IAT Path 3. EAREE SIS
BAKETE ENSER N Path #3C, %mﬁﬁwﬁmmﬁ K% B4 5. Path Fl Resv
LK K E 1-140 B,
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@ = g

(=> momresvinx )

%] 1-140 PATH #1 RESV R TR [RB

RSVP #pURIEM B IR T

@ REBIRMFORE REHEFRFTEOER. ERMEEBSBIER, HEHE
& 7E PATH 2417 R 44800

@ TEMLEFRE—B RS PATH H45, T8 PATH A FHBREREER
Ehk, ZBRBRESERNET PATH 240 E—FiFhat (BIER k%5 H 69 E—Bk
e gsHiih). ) -

@ HBMURWE| PATH FZ /5, 'BIEH 5 PATH 434 $ KA AR B 48 S i 75 )
KiE—/ RESV 4. i% RESV A& AEERRMMATRIFEME rm 2R i E it
REHIEESE QoS fE 8-

@ HE—BhBREWI—4 RESV 24K, TRITBHIEHRRERLRTE LB
RIFHE QoS K. MEH, MATHRNBEAX MM, HAF#H—L5HER
MXKHEEES R, REH RESV SHERL T —A 35 he%; R b BLFIELZFHR,
R BIA BRI —MERER.
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o WMRPFHEWE| RESV 44, WRPEIEFNBFETE LRI, 7T LFFRR
e R IR AR

o HEHEMAIETE, BHBVURBENRENTIERE.

5. IntServ (k REMEH—THRE A

IntServ B9 F$R4E QoS ik, BEAGKNEIPITHFET BERENS A,
ARTHEFRRETHEMRAER, SHFEERDIPEFREXENSIHAIIH
RIEHKIPRASAEE . th4h, RSVP M MSIHEL R T S AFT 2 B2 LS B
H2g. FFTHLE, WEHREOBETRESER FENEEEREHENEREZRE,
1X 4§18 IntServ M ATER T M _L BRI A T ##Y IntServ i) — 228k /5, IETF 7£ RFC 2475
P TR REER KARFER B EE L —FBEREEHE IP QoS NEEEA T R
A3, LR IntServ FT7E7ERIBE A .

B IntServ B REWPHFEL LA, BREHENT DiffServ TS, BTHRE
QoS &, ERICUARERFRUEEAHERMHERE. ER. ERESMERFZH, M
DiffServ J& THIRLE QoS #2#ill, TiEAREM F UL QoS il B IntServ {5
BHAENE®D. BT, BB ERESMINLEH IntServ, TAEMIE
F M4+ 4 A DiffServ.

P IP AR A BT Internet EFIE R, REGEASUTRER, WMENEHRORE
W EMEBFABLAERNETRL SRS RBER. Hilk, RREBERNTY
B F.

1) BAFE %] (queue management mechanism)

ERERAERER, BEBUAEF —WoH, INMNBERFRE LTSRN
IBAFIEEILA (BB X BB ) .

B, D2 MELRAFEHEHLEIA PPD (Partial Packet Discard) « EPD (Early Packet
Discard) . RED (Random Early Discard) . FRED (Flow RED) . RIO (RED with In and
Out) ZHik. EHENR, RED HiEAFHCKHANEE., B 4L i AT
AFH, HFEBHER: RABUHPOHAKE, SPHAKEELR TR,
REABRER—EFEZLFIEANSA, MEXNEFBRERSFIHHACE R IE L H 5
. RED HiEAFENMSEHRE, EieT UG E b M A g R HEF
RED feiBt %24 TCP EHEF I W EE, AMRFEHERFIMRE,; Wi REDE
SRR RRENS, BB A TESMERE, HaLSREREET L
&%, FRED 1 RIO #F &%t RED McitiEskZEF, FRED W& — MK (BHER) &%
A —A RED 8, XAEREMMEFIFAIA 4, RIO 7E RED HAE X7 —4
T PR{E.

2) BAFIAENLE] (queuing scheduling mechanism) A

ANETE IntServ IR TE DiffServ B, #W EAFIRERE. W52, BAFHARERKIIGE
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HRRBHBNTA—AREAAFIPERE T —MEERNAH, XEAFIEEEHE
EEEXH . —NEREAFEEEEN AR O ERREEE 2T, IR, xf
TR MAIRRBIAE S . BERE T RAOFIAE., FRES. 814 MERS QoS BN,
H i 3= %4 Weighted RR. Deficit RR, ﬂuﬂz/“iiﬁklv\(wm) B B2 FHEBA (SCFQ) .
VC (Virtual Clock) Z& k.

ERFIRBEH AT, MR T, HERFtE, RNEEERERIK
B 5T L3 Bt B A0 0 £

3) #F QoS AHRAIBE (constrained-based routing)

ETLHRMESH (CBR) ¥ H QoS Routing, REXT QoS MIRHIZEHET T —EM
7. BTARKBHOAREIAFTES M RABZRAMNHLRS, bnAEENE B
FEER MR —2REFE (MERNFIRTER) . KESET: NAERSELEN
MR MMRMMAREZARE—ANMiP. EAERMREKWREESYNZNL, ETHR
HIBR R E B ARAE B EARNEYE, NESANEHRAERMREBER. T QoS
YRR BRI H FE— PR,

1.10.2.2 EX4BR&ER

1. X5 H8% (DiffServ)

ZAMRE (ntServ) &AM RSVP MR B #r R 7E R M F1 % F BB W _E 378 QoS
hkk. B IntServ, JUH R RSVP X FREXFER Bir#2F AN, BXAThREMsH
HIRRA . H5b, ENAEGHTHEY BUSFRAIERFER, FAHRMITSHE QoS
XREHARSFIESHREBR, mAERHE LEFRESR. :

FEE M ARMMEUENHAMEREE, I TFARKNERGERESERRAEN
QoS B—AMNEBMITE R KRAREERLEH (RFC 2475) KIit BiFRIRE—FHRIEH.
BHEIH HRIERAN TR — RN MERS, XERSELEHER AR
X4

DiffServ H LIS 2T -

o RPN SRS HLG. ZEATBT S R TR RN AEE R, MRREE

BRRFSHBENFIOSAERED T SH#TH, ABTRESRERT
XK.

o BILPIZAIFNEFARENSR. RARESEHEH, BREINEERESE (stream

aggregate) AR, HHE R REMSEHFAMEEMLE,

BAME, AW ARER PR ESR R ETEE BEEANNER RS
8 RE AT FMFELE, XFHRERE BEMHEESA P 83kH) DS(Differentiated Service)
iR s, #Rb DiffServ I8 (Differentiated Service Code Point, DSCP). WY A LE
WK IP AR L K DSCP & F R 41 & ME RS RIRS , IR ZE B
4Th (Per-Hop-Behavior, PHB). P4l STnf BHi1ES> 85 -& M 4% Py 300 SR A AR it
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e MBS RERS, XHEMIERKSE P ELAK DSCP BEXRERM.

B TSI BRI, KRS HERERFTULTRA:

o BWMEH. 5% DS (DS domain) 5 DS X (DS region) Figk. 7E DS i
W, FR&GIRGLHRE LI K PHB KI5 X SEILE—3, {H DS KA K% DS HA[ LK
FAFK PHB, BARRKIRSRIRE, SNzl RSEFRN SLA 5
BTN TCA PhiRIRHEHER RS . XFPLMWIFEN T Internet P f1 % ISP $R4LE:
IR 2 T LA . |

o SASEPEHIKEE (5 IntServ AN HIAERT D). P4 IR 2 EL H B4 RE
RSB ILE, OBEARNFISERER, RN RERRAGRE.

o FAERNRABREBESHEEMR, WETREHSEMAE. SZHEEYUE
AL, HEEHAE. PEERANAESETHESMNRS, HERRIERRFE
BREaTERE. #ln, REERSHF AT (conditioner) FIMAEF PHB AT
3, FEBOREABF AT RMAL PHB AT EMARNA SIS #
fRFKE. B, PHB SHEAMALIHFIAES B, /# PHB A UER B RIFH
MERE, XEMFXET THEMKM.

o PnaRkt. 5—®LUEHRETTEI QoS MR (ATM, MPLS) LIKRF K
RMAFR A RAR, X4 MRES T AR ERS M FBUR TSR SR EH,
A5 B B e i FEHLA

2. DiffServ AR 45#4

X 73 R 55 1 R G H FAELE W B 1-141 BT7R

¢ bk 1 = : : )‘n il =

Wkt - $7id - BILHZT. : ot gllicin
WETCAME | T }’HB uﬁﬁhﬁ’ﬁrﬁﬁﬁ MEI TCA

JE DiffServ X R4k

= = R
H1-141 RoREEREHIER

1) DS 5 DS X
—A DS Sl —4ELLI B HAR A A, B AR AR (AT 3% i S8 B 2 T 3R
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— B BREE S EEES R hENEE. £—EA, X DS BARHEREHER
{9, B AT LASRGEAH R R — B R S — 50 PHB 4. DS 58 B LA
B HLFF A (boundary mode) #R. AT AUER DS HAHE DS i (sIHfth DS
), HEEDhEER. SSHUEMINDE (classify) FIH (condition) HlLH| GEiE LRI
S o2 A, (R CAMBURAETD MREM B BIEFE QPRSI (K
B BRMsTIEY, AFENE (metering). HRiE (marking). ¥J¥ (shaping). EF
(dropping) JLAMEE, WFHIAR (BREHHD FE&TEMER TCA, FHEQLIFI2 DSCP
B, #ATHHEBHENITARESE (behavior aggregate). THEXENR, AT AL hESL
Il PHB.

FiFE R, WRAWANSAIADTEAMEON A ADWELF AT
AW, WIHEEFEEEN TCA M. O AR RERT MR T, MEHE
A T DS BATHLE R TCA.

AR AL LI —HRE T4 PHB. &4 IP WARIER LK DSCP LR E
IR RITN . X— B R S X — S (), B4 DSCP {§ RfEXf N —4- PHB,
£ A~ DSCP AJ %t R [F]l— PHB. XFBLGT X RIE—A DS A NRFE . AW AN
MHENSRARE, HEAR, EHMLEHNREZRZHER. —B DS B4
BT R—PSEFBYMR NS R, mFEA ISP HREEE PR .

HELER DS M DS B, XWSIFERE TR SRS . KNSR g5
AR PHB 4, 3 H&AMRK DSCP 2| PHB MBS RH B AT A F: WRE AR DS
5, W AUAE SLA 5 TCA & XEBRMRFHRN, PRt REiE L.
AT BRI B S AR AT IR, DMRIERME SLA 5 TCA MLE.

2) XA RFIFidE S X 5 RS S DSCP

IP &k MX A IR FSHRIEHER (DS field) 2 DS I 7 R 5 AT RS ERRSE
5 BREA, REENFAERS BRI HE S A PHB MR, DS fRitliE Ch
[& [Pv4 L1 TOS FHBR IPv6 B KM FREFH (traffic class octet) [HIRT 6 A2, WE
1-142 Bi7R. CU RERMREEZ D E L. DSCP X 5 REIFCRPHEAEME, Mk
FIREIR A ENREE, fEEA2E DS ¥ AR EM PHB. DS 17 Ak DSCP
2 PHB MIBRSHFE BT P W AR W ECE . & X PHB B, R [E 845X R DSCP #)
HEFE(E.

fro 5 6 7

{3

B 1-142 1P ALAK RS R
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3) AR R RS K S RATHLE

AR AEREE TCA XA, (BB TR MFY, UERIERA G
R TCA FHERME, LA FEMTHRE. FRi2HME DSCP . B4E E
4 HHR (classifier) S5iHT75 (conditioner) BV, WE 1-143 P, HEHH
AXWT.

[ il ndiadienibenianiiiii e e |

M 1-143 AR a0 FMETERER

o SEE. MM TCA PRFEAMN, MITELMFLEL (40 DSCP E) HaA
25, REXHMENKFETRT—PLE, WYHEEEE ESAHNER. 45
8. BREMEaE.
o WEH: NERTWEFBURBRIEFTCETHS TCA MWHHE. WEBEAHMES
ERFRRIRBFLAERE B T AEBFIEMIRS . FHEETHE BEARD
B, BREEMELSE.
o PRICE: FEELA DS FRid B P ARICIE 2 DSCP, Bl ARIAFENMTHERE.
PGB AT LA 20 S A R AE BT A HRic AR — DSCP #,
B LURYE S EL28 S5 5 B 34 0 [F)— PHB. A 9 AN [F] PHB Bt R DSCP fi
(Flm, WRRS.
o R, WEHEGEER, HAXAEKREELRSAUES LTS AFELR
T %2 TCA MRAMBERHNAFREER.
o EHHK: AEAEFFERMBAR (BHM) F& TCA HHME.
BT AR LR, REFA4SMAE (token bucket). JHH8 (leaky bucket)
ZHEEXASNY. BHRAVETUELSRREESERERMEBRSE (Premium
Service, PS). M{RARS (Assured Service, AS) HRETFEMRATH. LR, MRS
FEERR e ARt LM, KAAETHERAN. W PS A4 M.
E3, AS hAUABRKAHRERSIFCREN. 82, HVBNTREARLLHE
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B

4) &EBKTH (PHB) ;

Bk DS FRAEL TAER—AB4), T B U E KB PHB 54¢ € MK 2 REHER R,
H AT E4nMEIL i PHB BN R & (Expedited Forwarding, EF). Bt RA! (Assured
Forwarding, AF). RATMAA! (Best Effort, BE) LARIA IP L5EKAIEFER (Class
Selector, CS) 4 Ff. Wb, HER AT AAE! (Lower than Best Effort, LBE). RiFEKRM
I & & (Expedited Forwarding with Dropping, EFD )UK [ PHB £8 (Interoperability
PHBgroup, PHB-I) thiFfEitiRkEB+H. '

3. RSB SIR

BESREBESHILER, RARS (PS) SHMRRE (AS) BiHbBAEPHH
P KRS . B4 B Van Jacobson 1 David D.Clark $#21H, IF RN XHFREKEA
e ST EF 5 AF B4,

1) RRRS

RIS A FRARER, KE3). KERR., RIEFEAHRIN (MBLRH
WA KRS, £ BAHTE MRS R BB RS FA, “=K—RIE” KR
SAEERAF A TUEZRUETRNRSHE, BRRRRSRHED “BIIEL” RE.
AT PS HIREABENAFARMBEEER, RENHERRERREETE, EHmh
PS it A te B R Bt. {8 PS HIEBEIMALLN BE RS, MRSZHFLIREN
SERFEMFAE, EhPS WARHRKFERT SRS (0 BE) FH. %k L,
PSHLR& BB RE. BELERE, ISPHERARET, BREFALHE.

HFER. #3). ERTERTHAEEEEEPHBAAE, Bl “=K—FKiE”
S hr LR E MM EAERIE P ILEAHEA . TIZER 28t HHBLHEA R R R R e Kok
BEE TR B A 2 4 N SR Y R (R R R A B ) . B, BRFIRE:
fER %I, 76 PS FiALEE R LAEMA AL EERIE: “PS SHMANEE/NFHER”,
BE#—F, “ Bk ERBANERE/NFEAHER”. Fit, REXFHRSERRFEA:

o TEMAAREN AAMRIEPSHE “RIFEX” KB/ MHEE. “RIFEN” BAhEIH

RO T A A REIETN, BETE, ST I S AL A8

o iF PS il GRS ESR), UAMRIETIEEM N S M AFERE/NF I B

PHEE,

EF PHB {RiER(#E, B BGRAWHEIEHR.

EF PHB & X h—#ZEBATH, BHRIEEMARES RS BT B 2 AT 8
LT REHER, WHXMRERZHABARTNEW. BiN5H4E PHB StFH, EF &
RARERB MK

ML T, B PS MBETRAY, URIERFEAEHRAE, Bt
B/ SR X AT B A R I 5 R 3R SE B X EF BRI 4 R, X8 EF PHB
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A ANRNELTR UARTHN “BRER” BE.

2) BitriR% .

5 PS FIAHXT . FREAELE, AS BRI TAMBGEMRBRME. AS K]
EREMKFEAHERATHREJEABFET —EROTMAFR, FRFEBEERDTN
BN EECRACMEWERNEIRER. FiUl, HERARWREEERE, MABR
CHEIR. #EiE. RERUE: LRETHE, HEIEHP SHERANSKRERNR;
HMEHERENEZHREN, APBTUMFAESHFERE. AFBRABRIINHERS
I PERSY

o THER/PMRIEME.

o 53 Ath AS #iEk BE MEF TR BRIEIRBHBIHRE. 5 PS A BRI AER
B, AS HIRTHHERIE, XA LR RBEF AR IHEMEME, BHRShT
R 55 Ji B ARAE . '

X AS B R BRI EY, AS HEFRRE AR SEZRERX, BEEBRMLIR

%, MESHR—FBMES.

AS TR EARBBWT:

o SAMNMERTEDL TN R REAFE, TR LA K HEER: INCn profile),
TR H B AIFLEAR S OUT C(out of profile).

o MENALFIEREESAMEFME, OUT WEFMERT N, Ni—ER
ELAP IN 3 PR AR RN RIERERLERPNRAELE, RNEXTH4
£ IN &£ OUT.

EHFTHERRARGE. ABTAREEMA4TIE. EARTALET TCA &

H 5 BT X (5 BREAT AR id AT AT A R B EA R R AR S

£ DiffServ k&, EXT 44 AF %KE, EkifrE X 4 FARKEREBITEE
B, APTUER—PHRENMLERFBEER. EEIEF, THEEZFBRERESER
U=MEFMAERPH—F. EEFREN, FENEFRERRTEZ AF BPRS4HN
ARMERENE. MEN DS VRRERFAFBREEFNEFZNIEATER, HERRE
SEEFRFRREFMNELRMS 4.

3) HAbRE KR

7 DiffServ AR P, RELR5THER PHB 7658 X ERAFE S B, XfamEE
ERETREMEMEE: IRE AR TTEEE ISP T RH, 1 HEBTHER, B3Ptk PHB
HMXHERERRE . FEbk IETF BbRHL THEVUEH % PHB, WifR%-KBIMRSE IR,
H#& ISP BiTHAE. ,

— PHB EEEARMARAFLBWIHELEE, AT ARKRS. Hin,
AF W LA R SRSEIME F R AT A RS (Better than Best-Effort service, BBE) FIsE &R
RIS B BURS (quantitative assured media playback service) 2. WREFHKIRSE K
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BT EF PHB 2, M Ee L¥i# PHB,
1.103 MPLS QoS Hi AR

1. MPLS B &

20 42 80 FAX, BEEHEISMARERE, ANIFFHERRNRESHEREFK
Trtk. XISHET —Fr/BRE: FITERERER 7B IP MTER S AR HR T, XH
AT AR B B B B 4R, ML BRI R IC R M T R BB 3R . Xt
AR AT H, (switching).

AT SEBATH, WTCLR R E AR RS, e AP — RS (label)
A EH (WHRRESAIT E—AMRE). HAHBEAZTEYL (BIFREEHEghas) &,
RHHER ARG, FARCERRRSAHRER. B 1-14 #R TX—HE.

3 l .
S L&

B 1-144 TERARE T ARITRCH K04

B 1-144 B} TASHHL S, P EBMLHIS A LR . BNHEALZHILR S A —
AMRit. EREE THERC 0 MAEM S 3D 1 #FRHE, MRS 1 Bad
MM S, FEEO 0 EHE. XHENEREFEELERBHABZRES.

#BLL EE, IETF T 1997 EASL T MPLS TE4, UMEH &K —FEshils
HE. XN BT ESOR 2 20 2 UMUFRIEACH: (Multi-Protocol Label Switching, MPLS). “%
PrR” FARLE MPLS H_ETE A AR 2RI IETF 44 T2 AR MELEAR, n
Cisco A & FIFRIE A B TAG (TAG switching), LA Ipsilon 2 & A IP 25 # (IP switching)
%. 2001 £ 1 A MPLS &-TF iR FI B PR (RFC 3031, 3032) (W-MPLS).

B#E MPLS Z 2| MEF A LHREER, FEXh MPLS B LT 4 MR A

(1) ZFmmEEN RS FHR.

(2) ZRHMBETE, FEMNSEIE.

(3) FRMZRFEEUERAM (VPN).

(4) ZHEZFHREIL.
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2. MPLS WY T{ERIE

1) EAT SR

LR P MK, FHEIIA—ABEhLE, BOAERBEHE, HEB “BK
ZILES” ENIRBT B 1P shbt GEEER, WSMKERAHEN). SMERX
B, EREEXKETHKBAREERBLANN. EHAREEWOERSER, 4T
SEZPEE, XRMESSIRSHAE R, Hie EHXNRS RETE.

MPLS FI— M EEFARENHKETER 1P Hbkai4iskE R K EHHLED
H, MELE— P HIBHIT LEEKE “dRid”, REXHT 42K 1P $EERAES
HHATHOR, XRES 1P WM RAIBEAZTEIE I BhBHELAIE=EH
FAERRBRNITRE, FMm P BERE KHEER IR T . RARESARIT
LARCE 1P SRR BT H R AFRIC A B, “AHh” MR RER RN AELARE=
BERERR, MERERCERE_ZZEREAEITH K. MPLS o] £ F5%5% 2 i,
WM PPP. LIAW. ATM LLEMWiF4k%. B 1-145 2 MPLS PHiXpIEA FHEREE.

P Ll B R fil: i

55 WimEh W B siidsmEsn g LSk

B 1-145 MPLS sl pgdt A F

MPLS ¥, (MPLS domain) R¥HiZEPH S HELMALEHEHEE, FAFREHSRS
BRERR I HF MPLS BiARAIAFICAT HeBg (88 (Label Switching Router, LSR). LSR [FAfR
FIRICA AN PR BEFIX BRI ThEE, AR IR N T Yl Rk, BFEIX 22 5 LSR 7
BB RS ER.

1-145 L H T MPLS FIEA TSR T.

(1> MPLS i+ #)& LSR R THARE 4B (Label Distribution Protocol,
LDP) 25 #4030, F3& tH FIRE B AR D AR e 1 8542, BNARIC AS #8442 (Label Switched Path,
LSP). flinZEE k7S A—»B—>C—D. & LSR RIEXUMBHE HEER, X4
FEMER th B8 B CRIBR iR AL (RFC 3031). HEERME, MPLS £&E MEEN,
B A FEARR AT #e B 72 LSP RIS — LSR LR IP HIBMMMEIRCHE T B 0055
WAMBRR, B —FEEE .

www.TopSage.com



266 R &8 AR B IR

(2) H—A IP BB ) MPLS 3, MPLS A3 (ingress node) B4 E4T
EiFiE FERMNMSME, XLFELREA—F MPLS ¥, FHEESREECHE
REF—4 LSR. LUSHIETE LSR #BIFe#TR K. ‘

& TP BUERITHRC L FEM 433 (classification). EHEHIE=EHHRRFERT
IP B REE, IE IP A B IP bt 2. XBECEERTATHENESE (B
TERE P 55, TERE TCP 8, UDP HHFHAHIUROS), MAEZERGNE
MTERBSHE CEE— SR SRR RIS RET HEH).

(3) HTFEL2ERG—HELBRFCEERER BN, Et— Mg NNERT
PR H B 8 LSR ZRA/E L. 448453 —/ LSR, LSR HEEHHH4HE. —
BR#EE, —REFHMFE, BHIEAFCERBRNHFLE. XBRMIFIETH#R (label
swapping). SUXFHAHIRHNEEH CHEMEER KRS . W, B 1-145 PRIRLS
THE B B AAEED 0 BBl— MAMRIEN 3 1 IP HHEH. ER#¥ERENE 1-20.
CR BB 2 B SLAUEN S0 IP SUEHRABED 1| Rl E, REHERELTRS 1.

F1-20 RIBLRMABEELR

AEQ AfRiE dHn0 dHiRiE
0 3 1 1

% P FAEIRBEAT —A4 LSR B, XNMARIERENIABEINBIFE. Bk, 45
AR 128 C B TERE R % 1P ST, SUIRAARE 1 Xk HiRid 2.

(4) X 1P HEEHREFF MPLS #5AF, MPLS i 035 5 (egress node) 337 MPLS Wiz
DXk, i IP FIEMAATAIE MPLS FIENESR S, RSB X7t
ITHER.

FiRfxA “ A0 LSR #ESEA MPLS BUVEHE RRE” Ry BEARBERE
(explicit routing), ‘EFERFMFEFEFHE “G—4 B aBEBTERAIER” FEFR
KEIX 5.

2) HR%EMH¥E (FEC)

MPLS HMBEENIBSHRE EZEMA (Forwarding Equivalence Class, FEC).
BT “BREME” MENhBRB R NFH P RERAES. XB “RERRME
FRIE” BRARAREELOERBIREN T —Bithil, 3#FERFFRFRSENNREE
FREHS. FEC MBITR:

@ BH Ip bt 5% —M§E P bk MATZILECH 1P #EEM GXBHYS THER
IP B5HI38).

@ BFrE a5 B #odhak AR R i 1P HHEHR .

® HAREMEBRFHET RN P HER.
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#2, R4 FEC MHBEARZALMMBH], XERbMEETHE kS, HikdEERE.
A0 EFARREE A P FHERBR—AARRIRCE, TRAKE TR FECH P&
ERAVEIRFALEMIRIC. FEC MIRCR——FTRHIRER.

B, FEC WUBARRRKE. MR NEFR 4 EHEENM B B EHZ M
SENFHTRIRM FEC. 555 0 LSR (MEHIRR R AB— MR sURR T RAD 2%
EXH) FEC MZMN ST ZEXHHR TS NARESZE O LSR BT MPLS i,
B—REFAR, SEHOREHND LSR, XHMARMNESHERAIERKEH (VC
merging). IXFMA LIAKEDHERPHNIME . B 1-146 HHT —MIF. XANE
R, HA—A LSR MARAFRIZH IP 38R, ZEBFF LSR AR AR M H iR,
EAEfSEERER O LSR M. fltn, #ARCAT R B S 1 IP HIER,
ARBAARIE 1 7.3, 0B R HARE 2. TOHEABRRAH s ti 58 S, 19 IP HEHR,
AREBEABRS 1 12, FXHH A HARE 4.

B 1-146 MAFESEIHOLSR

B 1-147 5 —AME FEC AT RABFEHMF 7. B 1-147 () BEH H, A H, 751
[l Hs 7 Hy RIZEXBREAR. BhaE A 0 C REIRAEHLIASZIEN . HAZKE LR
WHEEERBERE A—~B—~C, XHMTRESBUXBRERETH.

B 1-147 (b) R/RTE MPLS KA T, AOHE A ATREWH FEC: “¥Hihth
H, i B #9iuit>h H;” A “yRstuloh By i B #93uith H,”, JER0—%h FEC MBI EN
H,—~A—B—C—H;, TE—FMKREREN H~A~D—~E~C—~H,. XHEAEMLEHIHR
BB T, MEEE R XA B X H FEC BUAT LA B 3 M AR O MR iR . X e M
FHRKBE LR AFR T (traffic engineering) BRBEFR TR
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® 1-147 FEC BT A F4E

1.10.4 B3P QoS Bk

B EBM RIS B REESISNTEN, ERARS MERIELEEMEN
B, HEl, BELKMBIHTENGSE, AMTHERH QoS BiRMAT T k.

1. #2)IETAY IntServ 1 RSVP

B #TH RSVP REATES) P MK, FEFRFRRELERBROENNES), B e
B EVBE M E LRATERE, LENBHAFHHTFREEEEGE BIE
MEBREHRETE. B5b, BRI RSVP FERHLT [P RIEMRERE, Rk aE
N E) 1P MF R E SSRGS R ER. AT R RSVP MGG, RETUT
4 PR R R

1) MRSVP

MRSVP PMUERTAM EVRRATGERNERALE, FHEXLA B PRaTHERE.
FE RSVP F1 5 X3 RETE 7, EHREWEAB TN L ENT
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FHEMPFARS, FEAEMEN. GQA M LQA Z [AIKE{ERF COPS (Common Open
Policy Service). ZEHLEER T LB IPve FIX 4MESHIALTE, MBSHFHFRT
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EFREETHE. XESERRRKRETHEARITHR.

o NFHEEARZ. NSRRI B R R R B e M R AR S
BHPE. P4E B R R S BT CABRBE 4R P BT IR R Bk, i
POLE R R IS A . O &% B B A B3 N HA 90 7 1 P A R TR T oK
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2) MEEHEIIREER

ML ER AT A ABATIEE, kA R B) PSR E 5B &-Fh ThAEHR i 8 BH i
%K.

o HEEH. EHRXEHHEMRTENAR, FELATERURNEEITHSH,. W

FOER, mgRETR, PSR H T APES.

o WiREHE. ETHAEARBNMOBREA. ERFRN. MIAMEYLHSER.

s EEH. FHAEURRETHENEALBIRESR, BHEALREEX. #&REE
BEkSEAFT K.

o IREHE: HHRAEWABITRIN. RALEREEEARTR.

o TEEH: MERGHREETHMIIAEES, THAEVHRRZEFHENAGAR.

3) MEEBEEMF

EERERGNERBEREGI T NEARNFMHEL, B Har LIRS RS R4
HIERK.

o NFEMLEEINGE: MERGHRMEAIERN, UMD ERMERYE
B, —eEXRIEHWSRROIMEFEZROTEE., —MNFHMNEEHERY
BB SV EZEREANTEE.

o MISEHPMIIFERLARE: MEANRTEAMS RIMEL RS RFEE,
H & SNMP #1 RMON i, FEAHBEMURRAFEE .

o ZHREFEM. WAENER: FRAMERAENARTRIZRESA—FR, B8
ARTFEBART AN, REMAREEEEEE, TEREFAERN~R
af.

o WHHM: AIEEYEHMER RN FERERSIRHBTER, TEHEEERER
EXHN. BEERES. BEESEFTHNER LETRNEFLEHTRX.

5. MKRS . o

MEZLEEREERNE TENERANRTZ—, MEMS TEMENE, HNIZF
E—ATT BHEAZEERIER. X TARMNME LR, AFREARNESERIE
ﬁ,Ezmﬁ%—¢ﬁ%ﬁ%\ﬂﬁM§é%§E%,&ﬁkﬁ&ﬂﬁﬂ%ﬁ%ﬁ*&
0, TTLUKIERZAESR T RETRINHT.

FE 221 i REBRIEEY, RETEEREBNZEEMNER, FtR
BeliEnE; UREHARAAIZOHBAER (BFEILERELBREE. NEEE. &
FKEE, NARE. REGEERS), FREFREMSRE,; URAKSKENBFENE
EZREER, TUNAERKEEHAEAIREER: URSEHETFRSIEDIIEL
&M, (FL4R B RFERHARR.

ETFU LR, NTMEEERFEK, Rt ARNZBBIMEERAR, M2e®
BEAR. BERSER. BHEAKSKE. Re2EFEREHFHBOERETHE. RN,
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X FHAREHRR, TUEER 2-8 KHAFETHR.

= B

% BB R 5

£ || emal e Rw | wA X

* B %

e Be e wE J
_ - ]
B 2-21 LEAERERMTR
#28 HABBERSE

ARERER | ® R W B B % W B =R WA ® X W B
NEERMES | e — EERENGE
s | wmxe HBRANES | HFRMTADE | o

RAREYS | ReEHREI T E’ﬁmﬁ*éﬁ
MEEAmR | BEHRELE | MM B AN

# DDoS VPN TR Py

RGBS T | A | »

SHAE R rasERgE | PHARSIT
RARATR e
2 AEE Y ATZATE | RGANERE

ROBBEE | AR
NARAGK | MEExe | MBS Web JE% %4 z jg‘gﬁﬂ"

6. iR/ I M A%

X F—AETPSE TR, SRR ERMATERREMN, RS abN
LRETWMEE . WP/ EP SRR RSN FRE, SRR R RSN R/
BB, TOERHE S G0 ST IS8 U R E B M/ 4 P R 2

RO R/ P A G R RER T REUUTHR, wE 2-22 i,

o AXMALBTHRSE (RSKBIARBLR).

o HATBHEF. '
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(b) FAEFH

2-22 YRR/ R

WA 2-22 iR, fERN RRBERHRSG P, TR BB &MEHRTHRE
WXL, REREZ MELYBRERTE ERAREZRBRINREYHEE, K
B A NER B & BB MRS, FRLBR A B & LI BERDIER(E S Ry AT 1
B EAZHRTAS, BABSNLALRREZ MBI STATRMEE, $EH4
EHHEE. SHTREE LHFESRNER. U, S RERTBTAD, HY
THEREMBEhBEL B BB EEEE, MAHRIAP, HEREMEHEZ
[BIF77E 81 2 B e B B M R S L P 48 '

D m3 R RIR %

R RERRERAT AR — KA KB N B s . B0 WL
R AR IR 2-9 BioR.

#29 BRRMRLEHTHRIBE

BAER HuREnE VEMTR # &
WYL 14.4~56Kbps ML HINLEE
28 400~2Mbps Py ki PRk Bk
Tl 1.544Mbps Tk i Fp a4 5 R 4R Bk
El 2.048Mbps WAL FEf [R5 0 43 5 R 26 B
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R IR BT AR

3
BEARAREDR REnE MEMTR & *
T3 45Mbps i) e 4 2 0 4y 5 R £
0C-3 155.52Mbps K& iy Yibt
0C-12 622.08Mbps pr R4y TR
0C-48 2.488Gbps Je&t R 5 AL
0C-96 9.953Gbps Jest ey H SRR
SDH STM-1 155.52Mbps pirA [R5 5 R R B
SDH STM-4 622.08Mbps Jeet R 5 8 R 4 B8
SDH STM-16 2.488Gbps Jeot [ R 43 B P £ B
SDH STM-64 9.953Gbps p,t43 Dl iops gk 3
2) FHEREGRE
FHLBRBEEERET BT AN REEEX, FERARK: MEEEHERE

M2 ERBAZRSINA VPN SARMERE, BEEZRBSRERRBINGE LA

FHTR. R2-105)H T RS ALHRBRETA.
#2-10 BRSBTS

HAR¥ER 6 MENTRE &
X.25 64Kbps 5 L 4 BN U, P AR B B
ISDN 128Kbps~1.544Mbps | XE4k BT, P HREERE LMY
P4k 64Kbps~ 1.544Mbps TREEE BEMIA R, IP HFREEE RMY
ATM 51.84Mbps~2.488Gbps | J&F fE LA, IP A REEREH Rl
BRI | 10Mbps~10Gbps MARFHT | BB S, P AHREER DY
VPN 2Mbps~ 10Gbps MEEERA | P HAZER, EBT=R. ZBREEEAR
MPLS VPN | 2Mbps~10Gbps WL | P rAZXH, {EB)F MPLS VPN HAR
7. |k&

NS KRB HOROERRM . MBEIMEGE. NETE, MERE. B
R/ IEPLERE S TR RE. BTMSTRBEE . ARRNESR, TEARKME
TEREMERTREFBRK, BEHMEHRRIAFEROER, B ARTLUREL
XAE, BITRTMEHRERERE.

233 ZAIFREEEHE

EEBEREETE, MERTARSTRBRARHTRER, XEESHEFMILE
i, AHELAISCFURE S B BER SRR, X RE SRS TSR IE K 3 8
#, UETERR. L. EP TENTR.
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TR UEHPRNER LR P E —MNEXM T MER R EE S, HHBETHIK
BT KRG BIEEWRREEE, XURAFEEERIERREEE M.

1. {iREE

PRAES TERFFREFT RGBT IE TEHFENSTRAR:

BB RERRBIESIRE, NENMERFEHAENKR RN

BoSREBEARNFERAEASRNERE RERRBTERIEIEE, HTREA
Iﬁﬁﬁk AT LAKBh T A - SR el i FR IR T

Aok, MFRREEMBRENLSFRN, SEFM. BE. BRHELES TibH
N RREFE BT, MY ZEEERIFAY, ETERER.

2. TRIRABRYAR

ﬁ%ﬁ*ﬁ%ﬁmﬁME%@EEEA&%&&%HMﬁa,Iﬁﬁ%%ﬁﬁmﬁ
REMAAGERERS, UNEETEARKE.

R TR BAFERFRRERFAE, BEFE SR, BRRMETH
REABHABARER. XIFTERHTNRIEFREREAZTR, MEARR,
AR R BB TR AR B —F.

XL RFEAR, FERAER: B, BRFTREFABHARRA N, MK
TR PNEAWE. B NA. HENTE. Mg SATEARRAZE JHiK
ATHETEREBEBHRS, —BERT, TREABNZGELLT 5 M1

o SR,

o TR VTH AR .

o TRBIELL.

o HARELEHARI T R4,

- o HEHAERS .

3. &k

TERUABHE B ARRER, HRNEIEHENIEAS. EESHSHIT—
MBS, SRNASENAENT:

o XFI0 H KT AR

o Wit EBFEANMBRKEE.

o THEAMYBRERAE, BIES5ERMHBRILEEETRMR.

4. BROWHERS

TR BEETERBET ROV BN IE, SERBRE:

o Bt B MARALZE,

o PREABRMERMIAE Gk, Pk, RAES).

o Piik. WEBRI.

o MAKNREEHEE GAERE. WEEH.
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o HRELETBAINEMEAESE.

5. BREERLE

FAFRFEPRIOLR, FEALBGHFRANUER, HEISHBRETR
. EXNTREERT AN, MESUTILA. A

(D) WREE. {RUKNLBSFBNER RS, H BFEEERBREEERE L,
MARAGHFEREN. A5, ATHER,PZTRE NREWEHRAPHTERE,
MARBEARE. |

(2) GIRREALER. XTHR, ZERWE. AP, A, HEHIEE. NS
FHATHE, HNHERFRORERE (FIWAR. BUEE.

(3) REZHEN. BRAEATUMEREER S THEESEN, ERREERS
FREERER, THEZRERORRART, RIEEHLEN.

(4) BUFEHTR. EFRPLEE—LEFE, BRUHFRXEF EHT U
B, CAMESTARRFIERITEE: AR, WRAPARSHTFET BRRRESR,
WHRBERHRIRIC, UWEELTERLTFENRER, SLREHRIEKEIF.

6. EMERHMNBREE

N RRPERITRERLE LSS, &ﬁ%ﬁ&ﬁ%i?ﬁﬂ&ﬁﬁ%ﬁ%ﬂ%ﬁﬁ

7. HRigHERS

ERETRUBBN, TEBREREXNFRETHASE iR A, Hinth
%, REEFBARAPEEAREFHOZTN. dTRRREEPEFRERRT TR
Al ARG P R RIMEEAR A B, ETE gt s R U H.

8. fREMERIRAH

BT RRER KAERL, B, EREFREABHRE, wELZRBIERFEHE
REREAFE. MRNREEEY, REFAENRRROLEMER, TLUHBERTK
REAFFHEM—BINE, RUEHNEE, BRETEENYGE, RESHBRHNTHEEK
B,

24 BEME

241 BERES

EMEHHT MRS, BERES A TEZABE, B o MEEE
BAMEGHEN, RATESEMBETRAMREEAR R, WERHT TIERRXFHY
REIRAE.

AR RE ST E (5 SRR /DB E R GRS, AZE R BRIR
HTEENBIHERE. BT PSARRE, BEMEMI T RRERAFFE—ERE,
{HRIX R RAATT LU R TR RRAMER, SRt TENE R .
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/iﬁfﬁiﬁﬁ:ﬁtﬁ
BEAAR
ARV -< BEDE 2T
i WERE

RS
(_HS R

242 HfEEX

MG S, BERAGEEANEFENAS. S 232 TN ENARRE,
BB T AR ERMSLEEY, WoRANEAe. MERNERME. C/S B, BPS
B A, TOXLEN AR P28 AL BRI T R AR BT SR, R RIS kiR
AR ARE G EAERESTE, TREEFRAFFER, ZaFEEER
REMNZRBESARRMBK S, ARGSRBINEFER, RTURBARMBHHE
HERXA.

EERAELSNARGHNEEEERAR, Bk 4.

o FEBERK. ‘

o B H-MREEEEEN.

o WRB-MEWEFERA.

o SAATHBEBA.

W PEAPMEN S TAEEMAENT, TERRTRASHER. WAIONERFER
A, KREHEE, MENISRANIEESHEAT. i, —STAENEREN
B LA EVSHTYEER, RN, BTEET S ¥, XBEMRSBHT
B .

HIX 4 FlfE AR A S48 2 BB (5 B AT LU B Mg i vk TR —4
EHEETH#: R, X6ERMLEREEMERTMYERERTREERNOFER. it
FEZRMERITYE, EEEGE T B MR T T R A AR MR I SRR

1. MEHRERRX

R ERATACIH AN Y R EENERE, EXMEXP, 250N REBET
FAf, RRRSHRME, HWERFNERSE. hTSE5EFNWSFALKNAR
FFREERES, RRENEEEENA T, REERENAMNEN. MNEREHAMEKX
RBETERZMERT, HHHISHEERANETX, FTEEMEBTPORS BN
RGlfs: #A5h, BE%E QQ. BT. ¥UR&SWHFETHRAMNE P2P NAIKH ", NFEFER
AFHRBREMLE, FHHMEEERBR.
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REHNEFBERABEBEUT AR
o FIAI P2P PpLEY BT. BWRIERSFHRM, XERAEZITR, BEMRLE LR
gk, R R D TRXHRNIIE, FETARERSBHEZ L.
o TR KMNB/UARZAEHARAERRER TSR FERENHN—
BT . EEUEET, M5 ARFTURMN I RRZH, FEWA
MR% RENFREBHER.
X FBEREAP, BN REMBE TS PG I R R EE R
#, BERERTEGHREITH, TSN TN RORE, HHMEH—A XK
A, ZREOMATSERE B, W 2-23 B,

N
.- X

EFRP2P
W BT

"
e, Pl
»

3
;@% AR B
—
Bl 2-23 ®EEESHER

2. BERY-BREFEREER

HEPH-REBEEBA (Client/Server, C/S) RIGTEMBHEE—MREBMEA
Z/HL, BRESARBTEAGE. ZPHSTRATEREGEEN, BEBTNA
BAIZH—MiEET .

EPY-MEFAERANE LI REBEBRFEATHRRE, MRENAFRE
HTHES: EXNFRENHEIEAARNE, ZrY-REBESRIFTHTAE, EF
RARRTENZAIERONREFAEE., B 2-24 REFH-REBEEBER PR
BB

EEFY-BREFRBEERAS, FEREUNAIEX TR RFS, BELwr ok
ZEPHIERSFBENRFBEZ BN ERIEA, EARMGNAS, XBHERERE
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RERAFK, FTUESFHTHHE.

B DEPNERHE N
- ) |
R A
/18 ? - {%
OREBEEFI ~— - P
B 2-24 EPP-REBBEHEERN

(1) REBZEEFIREKX.

VT AIERS S, AR YOE T 23 3R B KAV 1) R 45 28 L iAot
&, BFRRELIARESBRBITEAR SR, BERE/MMOERRIC, TRSHRUTE
ELMSEER, LS 1~2Mbps HEE R EFRRESE: ERASERS P,
BEPNEREFBHAAREZT D TREBRZEZFINRE, 2L,

XHENRSEERSHELRRE, BFEFHRTEFPRERSBROMEZ D TR
FRERFHBEE, WTUEHTRENERN 2B .

B, BT HTTP B WWW RS OLAP 4, thBETFXHER.

(2) ZPYERSEREKX.

EPHEMRSBREBLRAONARD, RERREET SNMP il BN EFRSE, 5t
TFTREFERE, SMEEENREBREF W, MHERSEVLREE: RERE
N0 1 PR RR 5 28 X K B IOREHEE, MRS BIURENEHBHIES: EWEFN
ZREBHOFRRER BT REMTIE. ,

XEEMRS EERE. BESRMMRS, EHTEFME RN, TUNRS
BEE PR BT REE. |

(3) WEMEK.

HF C/SEEHEN, KREHNANEKFRBEFLLER, KRR,
RENER. AFPBRESFERAX.

B, ZERREERRSG R, EFEBNT SMTP SER A RS B R E RSUE R BT
HEME, HRTLLEE POP3 B BB AR 45 28 L IRBUR B B A i F IR e 65k
%P, ZFRBER LA BT FTP thil i 3O R 8 L8k, tn] L& Bh T RIS Y
THXH: EREERSEP, EFREERSUEERSSBEBAIE, BETRBEN
B&R.

EXFARB BB P, WARBRKDRRFAZIEHIEE, TTRRER
RABRREr, FLARTREMTERITN, XBREBNERELSBP A, R
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18 I 1 LA SR KA

3. MRF/-RFHBEEENX

H -GS HEERAR=ZERA SN ERAM AL, REIRELE %
IR, MAREBATWGER, HIEERSBJTRBGEFME. TH. LEARER.
28 AR 5 2R, TEEEN AR BB AN 2 HLZ 8 il 15 LA B R F AR &5 28 A
BARPEMR % B EENESE, W 2-25 s,

ORMERREE

B
/TR

RERERHL

ReFARZS
K/@

BURFER 528

2-25 HER- RSB A E

AR R S5 2R E R BOVS T, UM AREFZSE A IZEKEEERZ—
ANEE C/S BAEHR, TRNARS SR SEEERS B ZAMNEFERRE—IRAE—
BEFH (RHRSB[BBEERZFID K C/SAGEHRK. NARSS#SE P HLZEKE
&, —BREATRT “MREBEZ,LVGEKR" H2KE,; TR RS &5 HEELZ AR
e, —BBET “WEREK” KRR,

4. SHNTHBEGERN

SR HRBS M ET AR TERER T RESHINA, ERRP R
RrF, $RFEEREMELL, ROSEERERSSAYE. AEEUETHEETERFHERK
KIEW 1

A HHBERERELERESR, —BEL T RAPHFEDRESEHEN /M
KEVHTR. MTFHRERGERE, EHEETRRDOBGHFHE T AN SMM4 4,
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EfEGEHERD; MAEREMEFERENVARAHETRIREL. ATEFEEY
RARYE LAT R IR AW A R e KRR S TSRS B %, X R E AR LT

243 AR

Wi E U RTE R M T & MIEFEILR, ZEGRSUERU=FEAFE:
—HMREREMETEGELR, —FRMTENETROEFLR, H—HEBUERAMSE
REEEIAR

FEMS S, BESBEGREI, AUHBTF R AR EMKRIREA,
RABEHEHRT, BREOUAFRUESRNE.

1. BENERELR

Eﬁ@%ﬁfﬂﬁiﬁ%ﬂ%*%#%ﬁﬂfﬁﬁ.EE%@%@&* FEAME
RIS PR R RAEE R .

1) pPEEF %

EEENREMES, FARHEE St EERREHTEE. FlImfegiiR
MET, EREETRMER. WEEERNPRE. RABFREWRRENSE. N
FPHAWTENTRRURFHTRAGTRR—NHENL EAPETEYIRNREH
BEHSAENE, THAR[EMELRE - ZRAMRE. RSB TFEANTENY R
RIET 4RI MEPHITHRTHNARSEE, BERMERNEE—AT #E. 3
ERRAE ROWREE RETRESHRHDEME, mE 2-26 B,

2-26 HRLREEH B IPRR

B A AR T ARSI E, MR AR R ARk,
LT ENSRERET— R HERE, TRRLSBEANMMEEFLTRERE. AT
BRZFER, TUEB TR ENMSERE, CRMERSHB MR, HrPRNTEE
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REIFEZAHREN, XHERFEHRZNEWE G IHEHRNERIRA 27 LR,
RN, PR BT RRIA) R0, RSP R THEALE AT DA R, BTl A
PR AR — AT H 5 K — N 3R 43 D AP S AT P 4% U 2 AR U B B S L
HArg A R RRIARAUEES NP IR, Wl 2-27 Fir.

> -4

Thoes <

& 7 ﬁu
— Zig%k Zick Zigk
B 2-27 @A BHLR S BB A phEEi

7EE 2-26 1, BANERAITENRELE MR, UEE2-27, §MER
BTURRI AL 10M R, TARIEIAT B RBZ @Y 10M 3, AW
AARET MEMERHE.

PEERTRBANERE, MEPRILERLSELBHNE, BE “THRBEIEE” K
N, HRBESHREAZHEIE— RO BEANRETRE AT #HE, BT
W EYEEE N, MEPEERT HRISEREE, SR BARFHERERN
METHRAR; HBAXFMERKERE, TUBMERISDENT B, BESTERE
MEmEE. EMEPRLST BT UREARMITE, —FERE R R4t
FIEMUREM (VLAN) HAR, Fib—FAE_ XA bR ERES /N TRNIER
.

VLAN HRGA=ZEXHEARLYWRREXNEHEHRTN, REMARNEE
T} ERD HEA VLAN, 4 VLAN Z [ HH B AN =EXH R & LE,
i 2-28 FioR.

ATENRBRHEER, DAES=ZENMNESHITHEN S, ZEXHREERERH
BEYEEAREREN BANESEERAESINEN, B3| FMBRRMER,
MTURE T B REHE UEL 8.

2) REMEERELR

MR ER AR KRR KRS, hRENOREERELNIESR
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FMIEESENRSER, T HR AR BR A SR & 2 SE T LU B TR Bl i & 5e i
B TP B, AT AR B — S S W & P IR EE A LA B sR A 1L
FHrP SR R AN R EN R ETR, TR MM HRT R W&, FTRmR
WIARREXRPEAF TN S B RP, BT VLAN SARNER, £—FEWE
KRB &S, TURNFES MILZ MRERZET #8, B SRiaf TR
RYEAF R RAF MG

B 228 A #EERLIS

FEE R REAREREME TN, ISR H N R S g 3 8L Ea

—MEO, ERSHRREMNET, BTRMGHEERIBHOME TR, B EHEL
BER RN ER.

3) IR YBIAR

I HBEA R R REMT BRSO UMER B AR, EHEERT RS R &MNHO
REMF. EAZERERYP, (AT BERARNREREHRSE, —BEFRTHRAOB[K—
AR OSR — AL YRR B R, ATCUBCh TSR I Rk
i, FERTUREREME BXEERMNEHE, WE 2-29 .

T EERGA R, MRAYERLR, NE BREASRBIN, Fer4
BINSR, ERBHNBASHEEEN, HREMETERTERERX.

4) BHEUF

HIARTHRA/EM S, VLAN BAXN KB FARS B SR TR 5,
E—EXBREEPHITHEREEN, HEZRASZEEM, FWaT USRS EH
BRE—EYETHBEPNITE. VLAN BRI T REEETRAM DO, YEhat,
Msgibhl. SRERSEFHN, FLU BENUSTEESEN, TENATLKM: Fit

www.TopSage.com



338 ' W LR B vt AR

HFEN VLAN BHEFERR, —4 VLAN K] BUERRFSAHE R VLAN, EA
FHAZHRESE, Fif VLAN TERXETHBEHZTHRER, UL —4 VLAN 74
IERARRHLHRAMEEN, HaxHt VLAN =4 REE M,

B 2-29 JEmEAR

HETMEREWMOK VLAN RIS FXRNART . &S TERAFR, XHFRR
SR BERBEN, ERERMKRP, BIERRAOBPER, #FFAXHTRR5
. ERTRGHIENWE, MUETFHOMRS TR AT, ST HBRm
AR B IMEMRTEN.

B 2-30 MR- RBH BN RS, RAZETROBMS TR, B
ARRAZBH RIS VLAN iR 0; RERFPAZOTRLEARE LN VLAN FEE
78, ZFA VLAN BERER SN, MERTHRINRE RSN FEAY a2
R R

B PREFRFIT, TUEHENRHEEMES T TEAZHES—FEN.

2. FEREELR

RS SR R eE (5 R B T TE BB S8 7 4, XL B i K S Rk eh,
T X R AEE TSR A RERS RRGAR, FLFAEERGLARE.
ERBEEMEIEMAER, IEMNERFREREER, BN 5K
BABAMHXE. THRKOEELR, FEAREMNEBEARZL. BahiFSRng
JRIB I R o

1) BRAS

BB BB ERS (Autonomous System, AS) E— A EREBANEBMMSE, HBEEE
HEARE BRAREAEN B MR EERREN KA ATEHEN, —1EREA
ZARNFTEMNE — SRR T AMTBRA (Blin, —AMNAR, —FikEE, BUFH—45
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I, &%) KEE.

M 2-30 JTIEEGERAR

BHBARARZERAN BNEFLE, 8/ BREOERREATATECHNERRSA
515, MAZKAFRETERMWRHERE. EX%ERRYILF K BERETHR
e PR A BB R % M3 (External Gateway Protocol, EGP); TiZE B8R % A MIEAT
T % e BB AR b A SR S v (Interior Gateway Protocol, IGP). — EHfiERGH B S
REWIAS, EHTHREBRARZMEGFHESTE, EERMTABRRZEATRE
HibBRARLENAE, URAKEBRAREHRAEBEREMTE.

2) BB EXE

PR X B R R FR A 3R B th BUR FF R B JE BR 2R 55 W3 (Open Shortest Path
First, OSPF), ZIWMUER TREMBERAMEHBRRSE, TERBBRRLANKNMNLE
RN REA G BERIS T ARMEFTHIET OSPF HIBE B AN RARKA, UK
. id RAF7; € OSPF ', BtiEArZER T4 () 0 54D MIEFTH, HPERRR
SR 3% Ba 2 BB B A0iA 57, MR X SiA B i 28 (Area Border Router, ABR).

3) JRiEM

BRAZARORERIARAZRRE N REMNE; ERANE R, XHFENE
AER—AT 15, R/ A R&EELEERNSANT B XHNERT
BIRARZ, BRSHBREMEFAEHENLTREE, ZREMMEH, F25d
AR BB, SERI—IMNE, MEARUBABREERASNITRE: B
M, JRIRMER 10 T8 B 25 E A B R LRI A X IREE L T, SRR RN MRS A

ML ERT, FTRUE B E RN P SRR L AR B A R 2tk
1, B 2-31 BR—A &M B AREFELANIER, MEFHEBRRED RS,
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REARKEE. RSN ABHL RMEFELS, ERTEEMELFE, N
XX R A VAT F AR RE ST

S
Sigg

IGPHSL
JIOSPF -~

B 2-31 T RPIE& FId ST B e 2%

3. BREARKEELN

VPN (Virtual Private Network, BRI ERM) #1& XFHRA, —&2 VPN BBV 7EDL
FYEMEZ b, SRR BEHMSEHTER, AP —BITH 0B ML M,
— & VPN P {fR VPN BSE B R— AT R ERBNASRIMEE . Private Network f
HEXWEHT, —REH VPN BT REIIEHKAILMNE L, {9512 hternet,
HAHE PSTN. M4k, ATM %, HE—NMHERUBAERPAHE VPN B, 8% VPN
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ER—A “AM”, R VPN BRI LMK RERIRETME, BERILELHN
WAERE, TGRS LA KBTI AE. WREE. mEMREEE.

SCHL VPN (IHMYLS =R, BB THET 8 YRS R0 L2TP 8 thil,
BFMETHETE=EMEEN IPSec. GRE ZRIEMNMY, $=FRKBIRESEENH
TIfEBef MPLS VPN BiR. T RWBAEAR, #HLFRAE 2-32 KIMBLEH.

.......

--------

C-Network
B 2-32 VPN P &5H)

fE@ 2-32 iRl & Fh g d188th, CE (Custom Edge) RHZESRAIRMUHMAENH
J 4%, PE (Provider Edge Router) & T LRk hmas, 5 CEME, FENH
VPN W4 B9, P (Provider Router) J&& T M _ LML 2%, FESTRERHAMR
BEERThEE, mTFRBEMERR, MG AIEARIEE P By, PE FRoIdS L] RERI 2
P B2,

TRER T ML VPN BEREBHEAR, TibEE VPN NEHE RN R
(point-to-point) E& LRSI (hub-spoke), #BLTFEFE CE 7 PE M %8, Wi PE B
R VPN Mlifsia R, 7E#T VPN RGN, FERLIHE CE ZAMHRE
%t PE R EHMEMARER. FEFENR, XUEFHEBETENRFTEEREEM
L, REHEREENBIMEBIARER.

244 BIEHES TR RN

FEREMEMTP, BANBGREFEEFR, KPLENTERSTMEPRER
HEKIHE. FENMTET, FREAEFROTHERRTERLNERRERI KD,
KEWEEN BEDARIT, ARARGERAREMBARRE. SR, M
KRB, AR LHEERUE.

X FESRAF RPN, TUSHERTREANEFRES Mo, CRA—%
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fsmJrEE, Bl 80/20 $RMI. 20/80 MM, BENFHIMMLE, HUFHTERG
BERBSAM, B 245 TEEBRITHSE.

1. 80/20 320 o

80/20 MM R ZE MG Z AR — RN . 80/20 BN RET XM REME: 75
—ARBP, BEHER 80% Z7EZMBR TRz, RE 20%K8 5 Hi & 27 HAL e,
mE 2-33 FizR.

FIF 80/20 MMBEATEF W BB
M. M— P RBRAPREFRE, T
WA, URBIEN B N
KRG, FEERBRAREGRERD A
BB 80%RZEM B ARBRNLE, T 20%
Xt B AR R . '

80/20 FNIAUA B —Fp ik v BB, 2
—FFERIL L ek, DX ZURT DARR
HAPOAEETE R, BREMRLIHEAME
FFAERSRNT BENERN—RITZH
MM FE. A, MFREOTHRINERN
100Mbps KR R$, R M E S
IR 4% 145 95 R PR 461 7E 20Mbps LA . 233 8020 AR

80/20 MNEF FARMARE L. SMEEVIRMARED. MERLER, NFEERFEKE
I FF B ) 448 0 X

2. 20/80 0

- PFEEEBMSENER, —SSROMERNE, Sl AHEYEPERRNR
BM%. XKEATRTFLIEEMRLIEN THEAMES, XLREAFTERE: MR
AR Z BB R L, KREHXT KRR, &% M B MY B IRET U
X FIXERB I MEFET R MR MBS E, 7T 20/80 KLM. '

FIF 20/80 MNBATHEGHESHHRERE: REMHAONEAERNSHE, =4
MR KREEERERAD, AABEE 20%RERBAMIRE, T 80%2X KB IHRK
.

FEEENAR, BR 8020 FNIFN 20/80 MR —Lfy S an, {BRXEH R
BYEKENIESRER LK, HAMRTXERUGNE, TLRRSER—IMERMN
BPREZBPMBRABERBIF T, TTUEEEROAKRME PR TER.

245 EEHESVSE
MTFEXREME, TEEHITERNBERES T, EEHRESHAS R PMB -
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IR T ARSI COB AR T IS, TRAN TSR

@ FERLES RS TR PR

@ B MNP FIRELRF B A

@ WEAMAERME LHBHEIR.

@ XEAFBEISRO~O.

® AHETRRBR AN RRRNE T ORERR.

TEEANAESROAE.

1. {ERES B EROME

ERERBAFOLRT, FEESEREFRNRNMEER. 2BBR. TR
BRBAS TR ETAEREZERE, FHTHT, ARBHES0 RN
N, BETERANNEKMSHR: RF, MEERBOEEER. BRE
BFHE, SERENA 2 MREERRRSAR: BEAPLRERE.

FELUARERER Fk: XTABMML, TURPE MBS T RATH
B BRSHOUATR: AT HRAS, WAMRSEEA—ERRNBYAFA; —
BT, REE TR IR PB, B AR T AELsm 1o A8 3 1
HFMRRRR, *AAAHRNESER. '

T RBCER AT RIS 0, 2T 49T TR, B PR R
. MERBWEFARRYBOR, WA PBRFELRIHTANG, TaRE
MRRMEEARAERAR, WEERERRERIETH, TN~ EERR
HHLAT 417 |

FRRUBRBT, ERE GBI AR, TR RS
Witk REATENSRET R —NE, HHEEMBA SRR WS R
F— S BRABIHAT AT LA

B 2.34 R— MBI ERIFL, g A B— A B ERMMMELR: B C
ERIRARSE NS, FAS N VLAN, i VLAN ISR RLFRERI, T8
138 C MRIXE VLAN RSt Fmia R .

FEERRWAEN, BENBANGRLTHEL, FHRAE 235, HehEZRAAE
SRRBEE A FUEEIHE MBRB G C TSRS BRARIOREA Tk
S,

2. WETARPRRRERNEBERE

EREFREST, BoSREEBRUWBPOLE TR, FABR. AHER.
RARRMAMAL, FFRBREMBEOMTETRANE. ERREENR, DEE
TR EHBRRF OGS AR, RN EERNARRAASER,
R AR RO & S, SO R MR T LR A AT,
AR TEAETRERITRARROLH R, BRWAT, REBEGER, ¥
HRG—HTRR, DMETIREENAH TIE.
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il
& )
EFHL E-9akilk
1

2-35 RERATEERT IR AU Hh S
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3. BMEXRMAMEZEME CHEEERS S

ER—PREMB. BLHERINHANBRARER, FELMMTERNBE LK
EERBAITRMTIENESS. SSRNEEELRVYASOBERBFETRE
WER, ML REREEARMME. TXU— T ATHELFOMBCAH, #8hT
ARSI hER, #FTRERES WO,

BRR—ATRAMBRET 4 MIEME, HE5H 1~4 5, X4 AN NREEETH
HIRREEATIERE, W 2-36 B, HA, PIB 1 ABANMEHELME, FrarkReRE
FEEEMB 1, MMB 2~ME 4 hEERITEMER.

M 2-36 MEREHE

SR 2 HAT 44T, M 2 RO R R LR LS.

o THENRME: FBP BRI MRAE 2 3 B T B 1 A R 25 5.

o BABBUEL: HARKNARSBETFNE 1, BPS MARERE.

o AEEERG: REBMCTRE 1, BPS MARMES, TEMTHLLEST A
EEEE,

o XHRERS: REBETME 1, EEFA Windows METHRLERE /S
FR%.

o VM. A A LEATER ARSI, FEES SRR S
MEE, BT RA PP R,

o WEH: IR IEBT S RENESRE, T RERT.

TR, ATLAFEE 2-11 FiRIER.
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F2-11 HATKAITR

- - < . S1EERE ‘

BB &% | FHESEA)N | THAPY | FHSIEKE RS R AR
T e IMB 200 158 2 C/S
HABHLERS | 0.02MB 400 198 4 BPS
EEEERE | 0.05MB 200 1 34F 8 BPS
XHFEERSE | 100MB 100 10 4344 1 C/S
MR 400MB 20 1 /e 1 P2P
L ea 0.01MB 800 | 148 4 P2P

FHEH A EARERRER, TUREBAX: NARMS MEREE=THFE
BEXDMXBEHUEXBNMEEFSFEOCEFIRA P EHEEKE.

REZAKX, HHERNOT.

TAHEMRfE: 1X8X2X200/60=>53Mbps

A BFMLES: 0.02 X 8 X4X400/60=24.3Mbps

HREEERS: 0.05X 8X 8X200/60~10.7Mbps

LIRS 100X 8 X 1X 100/600~+133.3Mbps

YLATUAES: 400X 8X 1X20/3600~17.8Mbps

WERATHE: 0.01 X 8 X 4X 800/60~4.3Mbps

(E: REKWEFS BEBAEMRONSIITAR, A30H L —MRTRH.)

FArt, BTF=EATEMNERER LRACME, ARE=AMBRNSHES—BL B
AP B 2 AR 48 i5 B R R LR IR R 173, & REFH 015 SIS E 3R B BB = 173,

BT&NARNBERATRR, SMHAERE?2 PHBERESFHEAR, SHEG
¥R G RR 2-12 TR . '

R2-12 FRTRIHR

g m|Emaz| mex |mess | DY) wamam
OEFIZRE RHME |2 | 1 53X 50%=26.5
iy fj‘m-ﬂﬁ% gﬂﬁ%ﬂ%igﬁ
1 BENFI B 1 2 53X 50%=26.5
B E B | NREES ggmﬂﬂﬁ% R |2 1 4.3X20%=0.86
RS # ﬁﬁﬁ%ﬁ&gg}h EAREB |1 2 43%X80%=3.44
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R

. . B | 8w .
E R |EE#EX B fE A g5 me | me MHRR
EEER | HEER-RES | OFFILERS | RERE 2 1 10.7X20%=2.14
R4 3 % ) .
@RFBEBEF | HEARBE 1 2 10.7 X 80%=8.56

Al

XHERXZ|EFPI-RE | OFFIERS | KURER 2 | 1 133.4X 50%=66.7
R% = -3

CREFBRZEEF | HANHBR 1 2 133.4X 50%=66.7
m .
e | sas @OP2P i 3 S A B 17.8X66%=11.8
@P2P #i 9 B P 3 17.8%33%=59
MR | WEEE | OrPW MEAE | 2 | 2 |43x100%=43

H: BT IEGE. XERERSHRSEFRAZFH-REBEL, BTXAFARL, Bt
ERBFE 6 LN ANRHEREFRAFRLE & 50%: HAEBHLRLE. AF-FRR%GE TR RS-
REBUN, EAEREPIERSSEE 20068THE, R 80%#HTMHE, 7ELFRMEPATRE
PRI RE: AMEREEERBEAN, Frdsmmit, WP EERIRERERBIL
Bl, MBASHASEYBRAY 173, MHARBRL G 23, EARRP]FEAEEZE TCP PHl. IP it
BEBEFTSIRAAE, MBS TR, W EL &N KR EKE,
FREDNEL KN RARKE T EFENRASERE. MBS %IREsR, THid
3 1P 4 RE N 1200B, W IP 3624 20B. TCP k% 20B, HARAFMAEMY, MRt
B RERS BN AREEFET SRS ERERN 26.5X1200/1160~27.4Mbps.

ETFUU L%, WTHUESRER2-BHWERESf.
FT2-13 MEE 2 BRI HE

mEsm | ERE | BRRE vd; koSais R E
B R 2 2 5.9+4.3=10.2 10.2X 64/56=11.7
i RES 2 26.5+0.86+2.14+66.7=96.2 96,2 X 64/562110
TR 5555 Rt 1 2 26.5+3.44+8.56+66.7=105.2 105.2 X 64/56~=120
4MB 2P 2 oAb 11.8 11.8X 64/56713.5

. BTFUARMGE MUY 64B, HPAMARNA 56B, FILA LURIE MBI T 5
BENBKMKTR.

i 2-13 AT4n, PIEY 2 ERROMIZE R & 3R 4E 13.5Mbps IR ZE, M B
2 FIREY 1 2Z iRl A SRR 4 Bk 110Mbps F0 120Mbps, H1 R BE 2 1 1a) 34tk I B f X )
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WA 13.5Mbps; T A EBATEANBIFL MDA TF 13.5Mbps, FE 2 KL FBE 282
ARAERT 110+120+13.5=243.5Mbps; fixT FREL 2 KA FEE B8, ZMABREAR
TR FNEBENRYEE /) 110+13.5/2= 116.75Mbps, 77 120+13.5/2=126.75Mbps K%
R, MRV BT AR TR LA K22 B 3K 2 B i S0 1) 44 5073 28 48 R i #E 200Mbps
CAg. FIRY, 3 2-13 AT RMER SRR & B T B EAK3E. ‘

FEERNE, ULUEBRERPER. NAGEKTENKHEN—FRE, R
R ARKRABRR ST ANREAE, BTERTEBAR, B2 LK
MERRHE. FlmFERtAREREEKAPEE. S0 ERMHAF RPN ERET
W, FERTAREXANANAFSUESENBESEMOTERER; TH%E
A RSHBEEER, IFCUEEERIEDRIHEIE, OB A RS IERER B HIRHE.

4. HEIFMEES ERSE

MNENMMRELS LRPE, KPP ARBHUEMNERREE—ARAMMEREEAS
#: AR5, REES—NFHMERNEEFEURZMBEEANT RMANEETHEER.

5. HMETFEMBESHNI EARNARNEEFROEETE

BT EANMBR T, BRTEASMNE B SREFERS, T LIRS 4 M B
BRETEM. BTMOEEER. FRMSE TR, HPoxTr s Ekm
HIUAR, HMERIER, FERMBEAR, NREREEHERBERRAN; FEHXT
BRMARSETREFRBITUASERFERL, HENSHMBIRENS).

B 2-36 BIMBR AR, BMEAFEERSHRENE, ELXT M A5
. BTMER2~ME 4 FEREE—, APREWNRHR, FUAMNE 3 MM 4 5
FENRRESHBE M. NTTEMNASROT

(D BTRHBZ2EARA[BEENFRERATITAT 126.75Mbps, EITKF
116.75Mbps.

u)ﬂ?%m%mﬁﬁﬁrk$:¢%A%$$ﬁﬁﬁmBﬂ.&%%mnva—
730.5Mbps.

(3) BFRHFEME | KERTEABLPMREME | fRE, WREEZME
1 MR KT 110X3=330Mbps, RFEIHENAT 120X3=360Mbps, MiZZEHEH
DIRFTICUUAMBREE, H AT B A A AR R SI7E 400Mbps LIF. (F:
5B P2P MIBA T ESIT%ERE.)

FEE 2369, MEMETROAME 1 WK, TEFERNEPHRERS S, THE
MRS HBEFHENANRBELERE, REE=SPIENENAFTHERR, B
T X EARE 380 133.4Mbps Z 51, HARAIERR 100Mbps PAR, B EE AT Ik A
U, TRAE R N RGBS R

KRB RS ETRRBEAE S, REBVBZAMZHRBER D, BYTERIER
METFHE, BEHETFAHRES.
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6. MHBEREHH

BEERETHTRE, BECINEEBSR—03M, SO R & B EM
WHEBRH—HS. RN, FAXSHNE BRI LS EM BN mE, w9 5%
. WREMTRMAS. nRRDEFREHE, XA T EMEEREN, R
Eiwiti.

2.4.6 RIERHEAE

& T B BEEA P BFH R ERE A N, EFEEMNROETRERE
vt i, BIEREE.

AR I R — A P45 () 2 B S Sk i R M AR PR BE B SR A v, B AR
DRREAE, TR FF7ER ) E, W LARE ML R EEAN P& REH R E
. SFTFAEEMETE, EEETSARRGHETEEE DRI KHE, WalLiEL&#
H; SMFHFEME TR, nTMEREEEPRGENGE, 1608 TEARIENLH .

CRAEEZHERES MRS EMN ARG, BHTHROEEMRGRA
git, BTUAEN AKSEMGEERGAEMORRS M. B2, RBEHKARLF, RiF6E
B B P f SR AN R v

1. ARKTHR

HHPNA TR REREM 8. i, MBRATKEAE (Sniffer). HP AFH
JRBEM B (LAN Advisor), F4MEEXM_LFF7E KB ISl Sniffer ., A8 CF
— AR BRIELS ER 8 N R B .

FohEn] LAMER R KR, LIREHE PC R HITIRE. Ki-E#RHt
K THRWMT:

o MEEER.

o VEMEEEH,

o PRI,

o MEHRIFGE,

D ®it5RETAR

it TRAEMNIIEEEIAEME—E AR THIT . RERMAEHE, NEAR
. EEERSER, TEEREGEHBEMROHER, —5T RAET P HEE
NARFELRFRFLHEBR. AN, BfIEEE8ZMMERE (MHFFMEEEE)
BE R, Bt AR AT AZERR ch A 8%, E0 %75 5 0 g S A (] 3 2 B
Fafr-

- 2) HSMRTAE

REREE AR AL RN AR EE BT, ST GEER

IR/ RZRER, RO AEMEE. TR SR T AT LIREARNE G
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R, RREVEREMELE. ZTAGETUHATFRES SRR EEMITA,
TR E BRI 4 R REAR . '

2. MEREAL

M%E&Eﬁ@%ﬁﬂﬂﬁ%%@ﬁ,ﬁﬁﬁﬂ%ﬁ%ﬁﬁ%mmﬁm.%ﬂﬁ%
R, FEB—RINSEIR. FlnhREHEENAN, PNIZESAHILHRE.
TR R LR MR B T80 LIETHOLMENR, REEHEM AR, XRERMWRT
BAMEERESE.

B R et R ARSI AL AT AE P AE AR RIS SR, RIS iR BELREAT P4 s
1k, DMEREAETEHR, AN EHREE.

Sniffer 2 HATLBRITHOIME ST TR, ZE=REE, PR R K4
WA DREEM, HFEEBRM LFERAREITE B aky, EENAR .

Sniffer ZEJRRM ) BN B BMEHA S HBE, FTIOKLL Network General
Sniffer A48 M4 AT EHEL R LN L BB BR, K Z H Sniffer 7= i R ThREAD 5 KL,

1) Sniffer FZhEE

Network General Sniffer 2E#HEMEH—fF AN B EEMESIN TR EFEE
FriE @R, TUR— MMM RIT, WA LRAHK M. — &84T Sniffer TAFHZ
RIS BT PSS AR A

(1) BB PSS B

TE— B EHHTA 10 S8 EERERA—REENZLR0E, FHERER
FPEBWREEMASBERNY, SFMTEREREIREN RS, HaEHIK
Rt BT BEE . W REMSERE, EEMAREAFRNOMHZE. hRE, R
£F% (CRC) #5RHE 4. T, HiXAER. EESEH S (M52 5HER
R URE—AMEBZ AR S EEHR.

(2) SR RSN

Emmﬁﬁﬁ,&ﬁaﬁ-AﬁﬁMQﬁlﬁ,TUEE&%W%&%&L&&M
R, HFHERTAP, @TRIEERRIE. XE3 Sniffer RHBBEHICERRMIRES,
I EBRRIIEIBThAE, BT T EMSEEANMEETH, .

2) EBAN BAERRAE

‘Sniffer SFBEAML, FHAbEEWER ML HRBEEA EERERA T, Eibhm
FARKPE TR YEER, R Sniffer EUHSAR S HEAELMNEIAN
I S

M%Iﬁ&ﬁﬁﬁ%?ﬁ,ﬂﬁ EFRTPBERWE FE—F, BRI
HEAER): S B ARk o) iR ihk, S =F B AR H 4B At (B Sniffer b T Bk
BRI TR BERWL WA ARR SRR IR FIM R AT BRI, XA
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WARARIAR . FEILENS T, N ERBEEWHTH F-F &R LA, B Sniffer
R R E B, BLAT LA B M 4% e BRI SR T 1E . '

EX#|AFHEMET, THRVSRBEHIEWH B AR B T HIR MR R
It Sniffer ¥4 598 - EME TAEAEIRAES, th R BB BIE R 2UIMN RISEREM: AT
ik Sniffer ¥ % A LAZEAT ¥ M 48 P e L HEAL T4, THRAIRE T EEHBEHRTIeE, o
PR OB R EEEE RO, A EIE R eE TIE.

TESEREM SR BV EAL T RN, %ZR5E A Sniffer & KM R AT E Tk, ZE30#H
E3EIR Sniffer REBARN, DAEFESHEIRO, 2OBERIERS SRR O KE
HZ MM /NF Sniffer @& AR O MER,

3) IPLEARES T M EEiE

M B AR REIE AT RERIR R . AR O T X LRt AERITRIAE Sy, tHEN M
BN, BEWTULRMAMERbSEAT, WRIUZEBRMEBREGRAERNBT. AT HIERAET
YERRR, NZBENHX G4 F R TR T IE.

4) BIUARKLHEIEE

ZERARME R, PR SEHE B OMN-ER MAC b, ZESHTEAEEN TR,
S HBRKBRFIMF MAC #iht. 6T 48 fIKIM-F MAC #hbEETR1Z, BELRTPAR s
F R MAC #ubk e 7 B2 27, MiXehZ FARIF A Sniffer FIEIEES .

BUNEE—AMNEBERRANTRORELE, FARLAHREIEE RN TR
BRERNAGRENTA, —BRYTEEYNRNEE, M5 @i T2 TE,
F PR R A7 7E B R A P4 . '

5) Sniffer 24728 '

Sniffer 7+ H7AS HEE8 M A HHIR 5 2 ISR F M _L M. A E0ERTES—
ML F R _EIB1T, BTG A AR ) — B,

3. BERRE

Sniffer # ZAFRBUWCRBIMEIEM, HR—RFUERMETAHEESEIEE, X
SPGB T ERES, FRNEERFEENTAZ.

1) 2R HE A

£ REH HIRE PRI — B ARER Ak B B M EE T, S
T L3845

(1) ¥R

v R EORRYE T L RE4E Sniffer F B F M _EAE: S B3, Sniffer AT AT HEA
¥ R EESEIR.

- (2) EHREE,
TR A RBREAN A DR R SRS RN E .
(3) BWiFEMBFEWH.
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MBI IR Z], Sniffer WIFFMFTHEIBDIR SHMEFYH, I BrCURESR
ERBERIHEIT %K.
(4) DEBHEIR.
Sniffer A LLRBAFFERHRIIEL CRC REBHRZ KMYEERHR, FHF T LMRER
RIESEAFNENFRE,
2) PrEYARR
Sniffer A LLDR &N AR BWIg. SHRE #ﬁﬁu&ﬁAﬁﬁmﬁmmM%%
wEH.
3) WA/
NN 11N O NN i k%ﬁ&mmﬁTHﬁﬁﬁﬁﬁﬁ%ﬁﬁk¢%% ix
R UM HE R M AR H SR R E H .
4) iR
Sniffer 7] BA 48Rt BRI B KR, FEARIB TSR AT 2 MGVt THE,
XEHE BB NEER S EMBIENI a4 th.
5) #HFAEK
RESHENHBRBREX. Hl, BUAHEFREFRRREHXNRE
BR.
FTEHAT, FJIHREERRTEBHT M EEREWBME, REHAIRS—
EFEE T HIR, ERX ML RN TE — KL,
6) &RBER
ERALERRER— Eﬁmnﬁﬁﬁmm%#m%%,bﬂmTE%ﬁlMﬁ
RIGE, $%ﬁﬂﬂm$,ﬁﬁgwﬁﬁwﬁ%mM?#ﬁ
4. HEMEARE
B FANF Sniffer 7= 54 HIR1ET NAR, &3CX} Network General Sniffer AT ¥4
mﬁﬁﬁﬁ,mFTuﬁFmﬁﬁmmP¥Mﬁhﬁ¢
5. NEXERFHARAE |
HERFEREEMNEPHENMAFAKEIEARE, WREBMITOPE. THIR
HRFHZESS T BREEER . ENSP MRS HR RN, TERARKBELERE
FIFFAR, ST ABRBRIERER B TRESE, KA THE, 4 H IEROHES
HER. . -
THIME AR TRES MM ERENIRE, ENEATRERRARN, RREX
%R,
o RIXMMIN TR
o RIXNGHY CPU BHEFEEE.
o REMAMAGEY (VO) BEKT RHIEERE.
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o RIXMMIBIERS (0S) KA,

o RIZMMAMESE. BITH (CPUFAIZ).

o RIEWMIFMEBE.

o RIEMAIM-FIER.

o IR BR HEIR

o IR SRR FEER .

o PSUER

o M H B & MG

o HBURKINRRE.

o BURE CPU/MTHEE .

o BUURIMARE (VO) BEHR RIEEF.

o BBURIRIERZ (0S) HKE,

o HHUREMESE. HITH (CPUFIHZ).

o BMURKITFAESE

o BHBURFIM-FEEER.

o SCSI#: MR/ BE.

6. WRIR

BT Sniffer XEEVFIR TR Z 4, ARIMBERZRRE T AR SRR
BERIFEMFIAR. £ UNIX #ERZ 2% HH4T TERIE CPU %i. 7 Windows
FEL, FEHFEMREBRGFUM TR, XETARERE:

o PEEENSIE.

o EREHIE.

o ML,

1) HeelYE | ,

P ML B AT LIS 4 Windows #RIERZMBITIHER. BB TERREITH
KISCETESh, EHERHXEZTRIEA BT EE, AURRNERIB TR, R
AREHENREE THARENBAENZARFER, HENNSEOmE 2-37 iF.

2) EREHE

EHFERBRE—NFEEMN TR, Kok EMMNAERMS. F£4 R Windows REH
FEMERE. L ETHBHIRME TN ST HREANN RS GMERNEaE R L
EWTF CPU MR . 3T FLIERWMNRFEMERE, FEERSELRETEE
HRE, FRHRE T REMTTEME, NE 2-38 FiR.

3) MR MaE

STFERFNE B SRR TEMAN— AN EEEE., MERIBRAT RS
PGB ER. RRAMILE LR 2 08 P48 T A I Th Bt .
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mm}&l

B 2-37 PEREEIYLAR

o G 0 (e | | 1 Wi S
XD BNQ) fEW @S 0 B BAQ HEY _'WEH? e
[ERGE#E |(BE &5 (v [BA | [mmug (e (@5 [$& w8 (AR | ;
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